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Latest in Television— 36 Watts from Type 45 Power Tubes— Pee Wee Analyzer 
High Fidelity in Radio Sets— Tubeless "B” Unit for Farm Sets— 3 New Tubes 




Science develops a Magic Brain 



that makes All -Wave Radio actually think! 







TRIMMERS 



CALIBRATED 
AIRPLANE DIAL 



BAND 

SPREADER 



RF STAGE BALL RUN TUNING 



MULTI-COIL 

SYSTEM 



RCA Victor engineers produce 
uncanny governing unit in 
all-wave chassis that is direct- 
ing force for superior long- 
and short-wave performance 



EXCLUSIVE 

BAND 



INDICATOR 

DUAL RATIO 
TUNING KNOB 



TRIPLE ACTION 
SVYITCH 



Here you spc the relation of the Brain** to the rest of a typical 12^tuhe 

H(1A J 'ictor allaviwe chassis, JmlicatvU hy the pointers are those parts of this unit 
ivhii'h^ acting in unison, f traduce the finest allacave 
reception you've ever heard! 



Deep in the center of RCA Vielor’s new alh 
wave radios is placed the "Magic Braiir\ 

It is a new and exclusive RCA Vidor develop- 
iiiciil that |M*rinils far greater latitude in all- 
wave perforinaiiei*. lluniaii in its power of 
scle<‘tioii and direction of discovering signals, 
it can be compared to the hintian brain. 

There are two principal engineering features 
w'liieh give the "Magic Hrain*’ its outstanding 
performa ncecharaeterist ies. Fi rst, the rad i«> fre- 
qin^ncy stage ahead of the first detector, RCA 
Victor engineers hav<‘ su(‘ee€*dcd in <lesigiiing 
this stage so that it funetioiis w ith equal elli- 
eiency on all hands. It amplilies the signal yon 
tiine,jfo«r times, w ithoiit acting on noise, cross- 
talk, image frequencies or other interfering 
factors. Thus, the wanted signal is s«/xt- 
charged, n*sidtiiig in a fonr-tiM>ne sigiial-to- 
iioise ratio and a (practical elimination of huek- 
gronnd noise and eross-tulk from the speaker 
output. Heprothiction is clear, with a higher- 
fidelity lone, and freer from interference 
than ever before. 

The second great "Magic Brain” advantage 
is llieR(^A\ ictornmlti-eoil system. A separate 
ami distinct set of three coils act for each haml 
— so no coil performs more than (Uie fiinetion. 
T'tirtheniiore, eacli eoil is triiniiicd or adjusted 
individually for maxiiiium performa nee. In 
elTid, then, these R(^A ^ ictur "Magic Brain” 
all-wave sets are really three, four or live sets 
in one, depending on the mini her of wave 
bands covered. 



Yon get an enormously increased range in 
these new receivers— as much as 1 10 kc to 
36,000 ke! Fa er> thing, practically, in the world 
of radio is yours, includ ing the new idtra short- 
wave police signals. Also, in "Magic Brain” 
chassis of 8 tubes or better, an exclusive "X” 
liand is provided — for hourly U. S. Govern- 
ment weather aviation reports. 

An interesting pamphlet is offered you, free. 
It tells, in detail, the fascinatiiig story of the 
"Magic Brain”, ^'rite today for it. Use the 
convenient coupon. 



GET T\ I E 1 NTE RESTI >G ANSWERS 
to these "Magic Brain” (Questions! 
What is the "Magic Brain”? 

W by you get higher fidelity tone? 

What are the 3 reasons for the RF stage? 
How does the multi-coil system work? 
V'hy is it so necessary? 

hy i» high"SigDal-to-Doise”ratio good? 
^ hat extra mechanical features has it? 
How w ide is the KC range? 

— the answers to these and many 
otln‘r qiiestiiuis are given for you in 



a free pamphlet. A ou are in- 
vited to get your copy. Use 
this <‘oiipon now. 



TABLE MODEL 128. "Magic Brain** Superhet. 
rr«»Jyne. dumeatic, tureigu. police, $AQ.9S 
a iua<«rur wave bands 

"X" Band >• in all wts of 8 tubes or morn 



A RADIO AND A PRICE FOR EVERYONE! 
RCWirtnr I n^lniments priced from^lll-Tiito 
1375. incliidingStanilard Receiver^. Auto Radios, 
Air-OII Battery Ra«li«tsaiid Radio.Pbon^raidi*. 
All RCA Victor Inslruments enuiuped with RCA 
Micro-Sensitive Radio Tubes. All prices subject 
to eliaiige without notice. Any short-wave radio 
performs bei I er w ith an B C A W or Id - ^'id c ^Vmeiuia. 

Prices F.O.B. Camden. N. J. 



I 



RCg VICTOR 

RCA VICTOR CO., INC. ONE UNIT OF RADIO CORPORATION OF AMERICA . . .THE WORLD’S LARGEST 
HADIO ORGANIZATION. OTHER UNITS: NATIONAL BROADCASTING CO.. INC. . . . R. C. A. COMMUNI- 
CATIONS, INC. ... RCA RADIOTRON CO., LNC RADIOMARINE CORPORATION OF AMERICA 



UCA Victor Co., Inc., Camden, N. J. 
DephC 

Tm interested in getting more details 
on the "iMagic Brain”. Kindly send me 
the pamphlet you mention. 



Name. 



I Add re's- 

I 

I City 



. 5/afe- 
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PAY FOR YOUR TRAINING 

•In Small Hon fhly Payments- 

AFTER YOU GRADUATE 



Come to Co}me now! No need to wait till you have 
more cash or for “better times” to get your 
training in the World’s most fascinating, highly- 
paid profession. I’ll train you, here at Coyne, in a 
practical way so that you will be prepared to 
take a real job and cash in quickly! . . . AND 
I’LL FINANCE YOUR TRAINING! Not until 
two months after you have graduated will you have to 
start to pay me back . . . then you can take a whole year 
to do it in easy monthly amounts. Get the particulars of 
this sensational plan NOW — just mail the coupon below. 



REAL OPPORTUNITIES 



LEUN umo IN II WEEKSI 

BY ACTUAL SHOP WORK ON REAL EQUIPMENT 



FOR THE RADIO TRAINED MAN 

With Coyne training you will be qualified to accept a job 
as Designer, Inspector, or Tester — as Radio Salesman or 
in Service and Installation — as Operator or Manager of a 
Broadcasting Station — as Wireless Operator on a Ship 
or Airplane — as a Talking Picture or Sound Expert — or 
in any of hundreds of other fascinating, well-paid jobs. 

TALKING PICTURES -TELEVISION 

Yes, Coyne training is complete! It fits you to take an 
important place in these new fields that offer great oppor- 
tunities for trained men, and which are being developed 
rapidly. Be ready for your chance in Television as well 
as in Sound Amplification and Radio. At Coyne you are 
trained on real Talking Pictures and Television equipment. 

ELECTRIC REFRIGERATION - AIR-CONDITIONING 

Included at NO EXTRA COST 

So that you may have the kind of all-round training that 
increases your earning caf>acity, and enables you to grasp 
every opportunity. I eun — for a limited time — including 
my big, new course in Electric Refrigeration and Air 
Conditioning. Here is a big chance for you to get prac- 
tical training in a great new field at no additional cost. 

NO ADVANCE EDUCATION OR 
PREVIOUS EXPERIENCE NEEDED 

I don’t teach you by book study! Your training at 



H. C. LEWIS, President RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina SL, Dept. 94-8H, Chicago, III. 



Coyne comes through actual work, under the in- 
dividual guidance of expert instructors, on a great 
outlay of Radio, Broadcasting, Television, Talking 
Picture and Wireless Code equipment. Because 
we cut out useless theory, you can get a practical 
training in only 10 weeks, if you can understand 
simple English and are sincere in your effort. 

SPARE TIME WORK WHILE LEARNING 

Employment Service After Graduation 

If you need part-time work while at school to help 
pay expenses. I’ll help you get it. And, when you 
enroll at Coyne, you get a lifetime scholarship and 
free employment service for life after graduation. 

MAIL COUPON TODAY! 

ril Send You AH the FACTS 

Fill in the coupon below, and mail it to me today. 
As soon as I receive it. I’ll send you My Big Free 
Book, that tells all about Coyne and contains 
hundreds of pictures of these great Shops, and 
I’ll tell you all about my “Pay After Graduation 
Plan”, and all the other features of my course. 



H. C. LEWIS, President, Coyne Electrical School 
Radio Dive, 500 S. Paulina St*, Dept.94>8H, Chicago 
Dear Mr. Lewis: Send me your big FREE Book; details of your FREE 
Employment Service: and tell me all about your special offer ol allow- 
ing me to pay for training on easy monthly terms after graduation. 

Name 

Address 

City State 



Phase Say That T’ow Saw It in Radio-CkaFT 
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HUGO GERNSBACK. Editor-In-Chief 
J. T. BERNSLEY, Managing Editor 
C. W. PALMER R. D- WASHBURNE 

Associate Editor Technical Editor 




CONTENTS OF THE 
DECEMBER, 1934, ISSUE 

VOLUME VI Number 6 

Editorial: Radio Frauds Hugo Gernsback 

The Radio Month in Review 

Radio Pictorial 

Latest in Television J. T. Bernsley 

International Radio Review — 

The Mystery Set Hugo Gernsback 

A New Giant Loudspeaker 
Berlin Radio Show 

Make a Universal-Powered Arm Rest Portable 

R. W, Stienmeyer 

How to Make a Velocity Mike and Pre-Amplifier 

A. Barbieri 

The Problems in High-Fidelity Design 

Wilhelm E. Schrage 

The Latest Radio Equipment 
Short-Cuts in Radio 

3 New Tubes R. D. Washburne 

How to Build a Tubeless Power Supply, C. W. Palmer 
Readers' Department 
ORSMA Forum 

A New Wide-Range Variable Output P.A. Amplifier 

Charles R. Shaw 

An 18-36 Watt P.A, Amplifier 

Build This 5 Tube Midget Superheterodyne 

Hubert L. Shortt 

A Modern 10 Tube All-Wave Set S. Miller 

A Service Man's Pee-Wee Analyzer E. J. Sampson 

The Listening Post for All-Wave DX-ers 

C. A. Morrison 

Operating Notes 

RADIO SERVICE DATA SHEETS: 

No. 127 — Philco Model 200-X 10 Tube High-Fidel- 
ity Superheterodyne 

No. 128 — Philco Model 200-X — Circuit Aligning 
Procedure and Operating Data 

RADIO-CRAFT'S Information Bureau 
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FEATURING SHORT-WAVES 
IN OUR NEXT ISSUE: 

WE WILL devote a considerable number of pages, in the 
forthcoming issue, to the latest and most interesting de- 
velopments in short-wave radio. 

IN THE POLICE FIELD — a new and sensational miniature 
"personal" receiver, designed for the policeman on foot 
or horseback, which employs 5 special tubes so efficient- 
ly that astounding results and volume are obtained on a 
3 foot length of wire for antenna. 

FOR THE CONSTRUCTOR AND EXPERIMENTER: A 

number of complete constructional articles on short- and 
all-wave receiver designs which will meet with the ap- 
proval of the most exacting fan. One design concerns 
a single-tube all-electric all-wave set — a highly efficient 
and economical headphone receiver. Another is a 6 
tube all-wave receiver capable of extreme long-distance 
reception- It is designed for both broadcast listener and 
"ham." 

FOR THE SERVICE MAN: New data on all-wave antenna 
design and installation. Also a thorough and complete 
constructional article on an all-wave oscillator; this is a 
real "how-to-build" story. 



RADIO-CRAFT is published monthly, on the fifth of the month preced- 
ing that of date; its subscription price is $2.50 per year. (In Canada 
and foreign countries, $3.00 a year to cover additional postage.) 
Entered at the post office at Mt. Morris, ML, as second-class matter 
under the act of March 3, 1879. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also 
agents for WONDER STORIES and EVERYDAY SCIENCE AND 
mechanics. Subscription to these magazines may be taken in 
combination with RADIO-CRAFT at reduced Club rates. Write for 
information. 

Copyright 1934. Continental Publications, Inc. 



HUGO GERNSBACK. President I. S. MANHEIMER, Secretary 

Published by Continental Publications, Inc. Publication office: 404 
N. Wesley Ave., Mount Morris, Illinois. Editorial and Advertising 
Office: 99 Hudson Street, New York City. Chicago Advertising 

Office: L. F. McClure, 919 North Michigan Avenue, Chicago, III. 
Western Advertising Office: Loyd B. Chappell, 51 I So. Alexandria St., 
Los Angeles, Calif. 

London Agent: 

Hachette & Cle., 3 La Belle Sauvage, Ludgate Hill, E.C. 4 
Paris Agent: Hachette & Cie., Australian Agent: McGills Agency 
III Rue Reamur 179 Elizabeth St., Melbourne 
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LOUD SPEAKER 
APPARATUS 



AVIATION RADIO 

KikiHo 1'^ riiikint. 

HilfcM N U I M iUllMl' - 

N M) IM II • <1 

jolix ( II Up ,.r<'iintl in<1 
in til* iir. I ]- r itin,r rtinl 
niiiirit iiiiim.' h.plin * <|iii|i- 
III* nt k.niK <*i'« T iiii‘i - 
< m|'ln%*-*l tlir n;.’ii I 'ml 
rvn • I Mmii I'-'ji II * II II 
$1 t'l JtJ.M.10 :i }* nr 



J. E. Smith. President 
National Radio Institute 

SET SERVICING 

.1 1 1 tiui* i -* rv 
It III-- I i\ - til iii\ V U I 
III* II yr> <10 MT* ii «nk 
«'\ti 1 1 nil tiiiii Til- II 

III? ki iiiiKli II '• $4<‘ 

^Tr. I wM-k A) 
univt l•\*r^ I ntiiiiimiit N 
Mill-' 111 III* *l nil II I-;- 

IM itunifn ' to fntiT tins 
pl'tltill<lv lit-lil 



RADIO FACTORIES 

4 III I ill i\ llllTld M iN I f h 

I Ilp-lll' 4 »■*. MJ'{ 4 4 lilt*- 

I* 't« I V w, I \ II t |||« II - 

IIP 4 ll i ll II - - '•|l ll '•1114 II 

f. 14 Mil II t'.t |i !<- J' i\ 

I III.- II 1 1 Id >7 %iiO 1 1 1 iir 
'I'iii n iri iiliiiiit Ml Id ik 
4 uf llaillfi M t*!! iilni 
0(111 miik4 ri( of |Mit'* 

iuf fri-ts. 



Many make ^^0 ^ GO ^ 75 

I will train you at home For many Good 
Spare Time and Full Time Radio Jobs 



J. E. SMITH, President , National Radio Institute, 

Dept. 4NX, Washington, D. C. 

I*i-;ir Mr. Sinitli: ^\ltll• u li'-n. '-i nl up* tin- S‘-ivi4>»* M:nin:i! .kiul .TiHir fn-*- h.><>k 

til. 1,1 In .1 itiil full till. I- K ll * I I'l- itiiiiitM-^. Mini lipw 1 4-au Iniin fur tUuiu ul 

llKliP* ill 'iulr U1U4 , trii.iM- iJl illl . I 



Agf 



State 



TF arr iljve'aiicfiMi witli your present jil>; 
’ if \nii are «;trtip>rlin(r alont' in a nit 
liMlf 4 1 no prospect of anythinp h<tt*r than .a 
•-kinny pav f nv< lopr- -clip the cr npi-n N( l\V. 
< pt my 1 FRKF lrf-<k <n tbe lopr rtunitie^ 
in RaiHo. Rca'l hr w ipiickly y< n r.M l-a*n at 
hi TTii- ill your «r>a’T linif to be a RmlVi F,xf'4 rt 
-^hat pt<<! iol my vtad'-aV'. have !»(4n 
tiiiL real ji.li*- with n al fntiiH'^. 

REAL OPPORTUNITIES AHEAD IN RADIO 
FOR TRAINED MEN 

It’c h..T4l If. finil :< fi(M wi'h etfre l•T•nf•lt^1T)ilv iiwall- 
ii'i! til*- I lamed man. Wty. In l'''C(— <ne ff tlx w<t>.t 
ill 1 1 1 •"ii-n t4',ii — the Kiidio inih'-lrv -4 Id <1’I3 OOO.i'fi'i 

if ^4f' ar.fl ic-rt-' -ali- inin.i'i ] 

4'', 11 . til >.al4 « jrur<aseil ‘J~>' c ’ (w«t 000 |<*4-t14- 

’ f|kid III fhi ir.iln-liy. Ii's it s'i-.in:ir lipim—, «\»n 
in llif- hi.'irie-« Ai.d h^-k wha*'- .ifnad! 

Milhf.i.' 1 1 'll' ..n t'4it-min^* 4.i •>*.’( t<> iiniiU.illy. 17,- 
1MHJ fOMi .iM- ,n nualiiri in \ilijtfi i\.| ?J44M iiOO.- 
||(|(I iiK 'per* 4;,rh m .»r P' i'|.air- '4i\|. ,rtr. n \v 
mix-' hrnidf ,i'1iiu* hi..Mi-ti' |mv 1 1n- : r 4 - 1111 1 mi. •? 

ii\4iii'iM- 4l aiti'*'' iit'i Tf Miiia*4-lv f'liii i.iiii a 

\ 4 ar. Ad^illi'fJ' Jiu\ < "0 1 ’i..iil( ,\*1 Ilit* 'l.itmt- ia<-r 
$7“ liHd (r()(l a >4.1 ti r riuliu Miui- at.il l.ihlif. A ft \V 
lumilnd $-10 $liH »7' a unk j(»-' li.iu- iM'iui tu 

Ihmi-aTMl'. Till'* n,'III4 •: ill 4' -4i till? tfiat tlP-.N'lf lilil (I 

to 1*1 a-p' Yti tlx \ 'it ;.ll u-f! lint I.-* a iitw in- 



iJii-try tliut has pro«Ti la a fnmmerrlal pi.uii ' No 
ui»iiil(-r hu>'iii'-'s IfHfitis pudnt a brilliant tulutv li.r 
lid.' nrral iiM'l irri'Ujiij; bU'iix- ' 



GET INTO THIS FIELD WITH A FUTURE 

Thf-n-'' i 4 i|.ftluiiitv ft.r yi.ii in Hadix. In fiitiiio 
U if-rliiili 'I't-li VI >ii.li 'hi ft i\aV4-'. |i(ili>4- UadX'. ait- 
ti>moliiU> U.'tiiii iii.li'it 'I*', ll ml '|M-.iki-r .t-tims, 
Mvi.iiinii It.idiii — IM itriy li.irnh lU-n lupnii-iit • aid 
iiaprot I'lip fit' are takiir.- |)]:n< llert* I- a ri.il tniiiii* 
for liuiulrt-il-f (it HUM xhii Mal.y know It. alii' ihl ihe 
traiiiirik' that itu- ii a I to riMiil |ih\ and 'ii(>i-'.t 

hi-ml the MiiijM-n miv and Ket full part lail.irs on Imv 
la-y and inti-nxtin. 1 laaki Irarninx at home. |t*-ail 
the lidti rs tnnn r:ailti.ile^ who .ire today earnlii^ i,i*d 
iiiuney in tlin fa.u inatinti indu-iry. 



MANY MAKE S5, $10, $15 A WEEK EXTRA 
IN SPARE TIME WHILE LEARNING 



My hrn4c jirove- thal manv of my sliiilrnts maku $a. 
fill and fl"' a «4t'k 4 vita -fr'icitiii >et' In S|*arp <inm 
ivhiit* liarniiu.*. I irixp vfii plai.s and Mim' that liaie 
made cood 'Pare lime imaiei — U» ?1.0MO ,j y.ar 
~u*r huniirt.fls <r ft-llow'. M> C'our.>e is fauiPiis as 
*'Uif out* that pays lur il'tdt." 



MONEY BACK IF NOT SATISFIED 



I am '(» 'lire that N. It 1. tan train yoii at btinu 
fatl'faifprlly th.d I uiM atdte in writim: to iiiiinl 
<-vi-ry iK-nny i.f \ciit luitiin if yon arr no! 'ali litd 
\i Mil my 1.4"on and lu-trmtion Ser’-'ice upon ninple- 
tP.M. You'll j-et a it'io ft this AKreeiiit-iii with my 
Look. 



64-PAGE BOOK OF FACTS FREE 



del your fx|-v L fla,v. If'* free to an\ aiiit»itli«m 
fellow over 17 M'ar- old. It tidU yon .itmut Tt-olo. s 
'•p.irt* time .iiiil full tini4> lob ot>i>iirtunlt le- : i| fi'lU >io 
all iibtiiii iiiY Cpiir't*; wfiaf olher< \khu havt- t.ik' n it 
aie iloiiM? atid m.ikini.’ Kintl <mf whiil K.oIp* i*t*i. 
YOl' wiilinui tin' 'lit:lite>l ol4hi.’alion. .MAIL THK 
(Mil'PtiN in an envtlMic, or paste U on a li- im«l iai4j 
NOW' 



J. C. SMITH. President 

NATIONAL RADIO INSTITUTE, Dept. 4NX 
Washington, D. C. 



FREE: 

Radio Servicing Tips 



BROADCASTING 

STATIONS 

4 nipl'u lo I n-i»J' 1 " * ^ 

I IM 4 I " . i.|.4 I .i!'.| . Ml 

i-t.i)Lli-<ii and iiiiiint* - 
naim nun fi-r Jtd*' pJ^ ■ 
111 ;: ill I I'* f 7 <*<ni I \i II 
I lit l-ii-'t r '1 iti' IJ" 1 tn 
phiV ll*- lIliHl' ■i'* 
ifO iin n ii\4 r I idi 
UrM.i4l< n'-tiiii: Miition" 

IliiW III ii|x l iitM'll 



1 1 liiiiig tl4 III r-f 
.r< 111 4 pp4>rtnniti4 '( 
It d !•> iiiv I i.nr-x 
t lit 1 4 urt '1 4 It 
etiitft'll'' nil thi- 
rl 1 4 Il-Vl-I4lll |l ■ 
■III ‘•II. II to Is* 

td (»ct 14 ady 



Let n)c l'K<»\‘F ih.it my rfur'i-i' ih.-ir. < ;i«y 
t.r limit r'1. Hid a- i! f .isc’:.;iltrK tr 'Imly. St ml 
the tinipi-i f< - u fue U"t.n. ' Trcid.lt Sh(tl- 
ing III D.C.. and Batttiy Sti'.’’ 



Thl« inUie'tirp 1(«- 
f(-n ri'4' 1' - ^ 10 

( (■trt'i ' < <ain..r n K.xl . 
irtiiddi I .itii xill- 
Int lo ^^r.d ihi-i b(X*k 

tn ihal ^f ll Ii4» 

(u:i 10 '**r IC i '.h. — 
ji: I u' th ti 31. 1' (f 
(t) • r fi 11' X t.i\4 

dt ( 4 M am (f tht in . 
witt j II' eun ,1 n a 
mi ' f 4 ( 1 • In ll »« n. 
an I 111 . I ‘ 1 1 1* < h- 

i i: j.1 t M I t I. ni4 tiiixe 
Lmi.i ii I c '>< I I rt< 

aix' nt u I I. L ( ' r 
Ihrtu nim ' ih( n t< r 
nil i p:*. Mall Lite 
util n iiLw, 
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"Comp'e'^ 



Radip/R«‘«?;^*” 



OVER 1,000 PAGES 

Over 3.000 Illustrations. Flexible, loose-leaf covers 
Size 9x12 inches - yet only I Inches thick 

GERNSBACK PUBLICATIONS. Inc. 

90 Hudson Street New York, N. Y> 



CLIP 

THIS 

COUPON 

AND 

MAIL 

TODAY! 



GERNSBACK PUBLICATIONS. INC. UC-1231 

99 HUDSON ST.. NEW YORK. N. Y. 

Genf l«*m. .i ; Herewith Is my romlttaneo for J tn cover tli.* pre 

Publlnition |iri<e for one copy of the 1935 DFI-'ICIAL HA DIO SKKViCF 
MA.N’U.Ua, the rcilnlar price of which Manual Is 57.00, I hive inarked in tin- 
square below the oiTt-r chosen. It is distinctly tindersiood by me that, sitoulii 
this MatiUiil be ofTered for sale within a year by a reptitable mail-order liouse 
or dealer for less than this amount, you will return Uie Uiffetence hi me. 

I understand tluit the new .Manual is to he ruhll.'hed about October 15th. 
On all three offers the postage is prepaid the publishers. This is an additional 
saving for you. 

OFFER NO. I 

□ I enclose S5.00 in full (durlnfr the month of September, 1931), for 
tile total price of tlio 1935 Manual. This saves me $2.00, 

OFFER NO. 2 

Q I enclose S3. 00 now (dunns the month of September. 1931). C will 
Pay the mstman $3.00 when the 1935 Manual is delivered. This $ave» 
me $1.00. 

OFFER NO. 3 

Q I enclose $6.50 now (during the month of September. 1934). and I am 
to get FKHK. a one year subscription to RADlO-CRAKT Magazlno. 

This saves me $3.00. 



NAME 



ADDRESS J 

CITY STATE J 

(Itemitlanre .ihould bo made in 17. S. or international Muiiey Order: we also* 
accept Personal c)iecks. If you remit in cash, or should i-ou .send new and unused ■ 
17. S. i*ostuge atamps. which we also accept, be sure to register your leiier.) I 



PUBLIC ADDRESS 

The many Pages cn nmv. out landing 
developmctits in i'ublic Addre.<s Inst.il . 
tion and Service will he fuun<l helpful 
to S rvice Men and P. A, apecLilU^s 
.Such Prominent teaturet as chis^ A aii.l 
U ampi [tiers — single and dual clirtnn? 
systems — attenuators, and mixers — tuper- 
poaver stages— prc-ampllfferH and other 
commercial devices available for public 
addrcs.s and call worU. will he found in 
this complete reference volume. 



ALL-WAVE RECEIVERS 

tnformation relative to short waves have 
found their way into the 1935 by IxiPular 
demand. Tho numerous all-vrave recclvtrs 
now being sold by (iractit ally all the 
large radio set manufacturers are includ- 
ed, For these sets, wherever possible, 
complete aligning details for all wave 
bands are included In addition to the 
acTvice material listed for other sets. 



AUT0*RA0I0 RECEIVERS 

No .service manual could be complete 
without a section devoter! to auto-radlo 
AM available service information on new 
auto- radio sets has boon included. From 
tlil.s section alone Service Men could 
derive sufficient knowledge to venture in 
B specialty field — that of servicing only 
aUto*radiOs. It is one of tho biggest 



The 1935 AAanual — 

1,000 AAGCS 

1:' 

but only an IVa' thick ^ 

.4 



9 xl2j 

Inches 

IM" 
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SET SERVICING 

Authentic service information found in 
lie 1935 Manual of a tlious.ind Pages 
euvers all tymrs of radio receiver .% in use 
todiiv. The material wilt be extremely 
v.iluabte to every Dealer and Service 
Man. On the diagrams of the receivers, 
•.•.her ever P»>ss!l>le. apiH*ar volt. age read- 
ings of tubes. so*ket coinipctions. inter- 
mediate frc«iueni'lu3. traiiiformer data, 
alignment detills. common rauaes of 
trouble and other valunble iemice notes. 



N O other radio book in history is comparable to the 1935 
OFFICIAL RADIO SERVICE MANU.^L. In contents, in 
style of printing, in (grade of paper, in illustni tions, there 
has never been published such a comprehensive volume. 
W^The Manual contains over a thou.sand pa*res~yct it 

will bo only l*'i inches thick because it will be printed on a 
special liible .stock wbicli is an except innaily stood stock, yet one 
of the thiiinf>t and most durable papers. Tins new Manual will 
be voted as tho most authentic and elaborate service ?iiide ever 
used in the radio industry. Service Men and dealers who use 
this 1935 Manual will i>e astonished by findiniL; in it such a 
wealth of profitable service information which has never been 
previously made available. 

Contents Reveal In^portant Chapters 
in the Contents of the 193S Manual 

♦ Over l.ooi) pagej full of diagrams and es.iential Informution of manu- 
factured ret eivcrj— only data of real Use in servlring Itu liided. This new 
Manila] li really portable tim e it will lie etireuu'ly thin and light a.s well. 
• Volume V contlnufs wjiere tlie jtrcrcdlng manual left olT — none of tlie 
circuits publi-lufl liuvo ever niP'-iired in any prevluii.^ volumes of tba 
0!TI‘ lAL HA LUO .sERVli'E MAN! \LS. • Many cinuits of exlieiiiely 
old sets not previously ar a ilahle are InHuded. • Service Men know every 
ladio set has certain wi jk lolnts uhidi are really tb«‘ c tu-t- of trouble. 
Wliercvcr the iMformation could be obiaint'd, the>e ivc.tknoY'es wlib their 
res ire pointed right with ilic cimilfs. This U an entirely new and 
valu.ible addition to the M.anual. • AH the latcn receiver.- are Included — 
all-wave sliori-warc »Hs. auto-ndlo sets, midget and duar-box sets, 

etc,, \tfll as P. A. anipllflets and equipment, and cnmnitTclul testing 
and sen Icing instruments. • Tho cumtilutlve Index Is even more complete 
than nefore: including cross-reterenre to sets sold under ditfcrent namo^ and lyno 
numbers identiral wiih circuits printed in tliis or previnus volumes. • Yolunie V 
includes re-Istanro data; sotket layouts: I. K, data: voltage data: color codes of 
\uring. c.jbles, etc.; and Ihe purpose of each tube in the set i-i clearly indicated on 
the diagr.im. • Tube data on late.st tubes and nil previous ty|>cs will be included 
to facilitate servicing. • l-Yce question and answer service — as included in our last 
three manuals 

Three Big, Special Offers — See Coupon 

III the coupon bcl0^v will be found the same three special offers as they appeared in 
our recent circular. Uero l.-i tlie Inst opportunity for you t > save a few dollars by 
t.iking advantage of our PHF- l»UHMICATn>.\' OFFFH -BUT VUF MUST OHDKB 
NOW before the boi'k is Published — about November 15. OucR the ufTvr In^tho coupon 
most convenicat to you and mail it to the publishers today. DON'T DELAY I 
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RADIO FRAUDS 

An Editorial by HUGO GERNSBACK 



T here have appeared, in the past, many radio ^adg:ets 
that were out and out frauds. Usually, these small 
appliances are sold as attachments for the radio set 
which are supposed to accomplish all kinds of wonders. 
Chief among such frauds are static eliminators, which 
are usually made by some small get*rich-quick manufac- 
turer who conceives and produces a neat little de\nce with 
two binding posts and containing some type of condenser, 
adjustable or otherwise. It is palmed olf through cheap 
mail order ads or through street offers “to positively kill 
all static.” Needless to say, such devices do not work and 
do not eliminate static. 

Other similar devices, which usually contain a cheap 
variable condenser made of cardboard and tinfoil, are 
hawked about supposedly for doing away with man-made 
static. These devices are mostly demonstrated on the 
street; a generator or other noise producing apparatus be- 
ing operated in the automobile, and the radio, mounted 
over the radiator of the car, gives off a fearful amount of 
noise. Next, a glib tongue salesman will put his “static 
eliminator” in the aerial circuit and, lo and behold! there 
is no more static. This demonstration usually impresses a 
lot of people who buy one of these gadgets only to find 
when they get home and hook up the “eliminator” that the 
noise in their receivers is there just the same as before! 
The explanation is that the street fakers, when demonstrat- 
ing, by some mechanical arrangement automatically dis- 
connect the noise producing generator from the radio set 
and short-circuit it so that little man-made static finds its 
way into the radio set. Many ingenious devices are used 
to accomplish the purpose. Sometimes the aerial is at- 
tached to an automatic reel which makes contact inside 
the car where no one can see it. Another device is foot- 
er hand-operated, and there are many similar variations. 

Then we have another de\dce which the hawker guaran- 
tees will bring in DX as well as local stations by eliminat- 
ing the aerial entirely, in addition to all noise and static. 
While some of these devices are not “complete” fakes, a 
lot of them are sold under misrepresentation, and usually 
do not accomplish that which the glib manufacturer speci- 
fies in his literature. Such devices usually contain a con- 
denser of some sort and sell from $1 up; they operate on 
the same principle as the light socket antenna. While they 
may work to a certain extent, in some instances, they cer- 
tainly are not as efficient as a regular antenna; for in- 
stance on short waves they are a total loss. 

While these devices may be termed harmless — because 
the only thing they do is to hit the pocketbook of the vic- 
tim — they are not really important — though still serious. 

But I do wish to emphasize some of the most dastardly 
frauds that are being perpetrated from time to time on 
the public. I refer to the disguised “radio” apparatus 
which is supposed to cure every disease from cancer down 
to a simple headache and colds! I have, from time to time, 
exposed some of these devices, and intend to continue to 
do so in the future. I have before me a circular, the title 



and subject of w’hich is “Radionics — Hope for the Sick.” 
On the cover, the pamphlet states, “No Drugs, No Medi- 
cine — Wrong Vibrations Make You Sick; Right Vibrations 
Make You Well.” The illustration shows “something” that 
looks like a large radio cabinet with many dials. The vic- 
tim who falls for this sort of insanity is examined by means 
of applicators to which are attached flexible wires, which, 
in turn, are connected with the fake radio apparatus. Vari- 
ous meters are supposed to give an indication of the various 
diseases that a man is afflicted with. 

When the layman sees an indicating meter, and notices 
that by applying two electrodes to certain parts of his 
body a certain reading is obtained and a different reading 
from other parts of the body, he is impressed because he 
will draw the inference that the machine or apparatus indi- 
cates on the meter what is wrong with him and gives a 
correct diagnosis. Needless to say, every radio man knows 
that there is such a thing as “ohmic resistance” of the hu- 
man body. He knows that if you take a voltmeter and a 
battery and connect the body in series, different parts of 
the body will give different readings simply because of 
body resistance to the current flow. If you place two 
wires close together on the skin you will get one reading. 
If you place them further apart you will yet get another 
reading. 

If the skin is dry, you get one set of readings. If the 
skin is damp, moist, or wet, you will get a half-dozen oth- 
ers. The layman does not know this, and is much awed 
by the technical jargon and gibberish that the fake medi- 
cal practitioner tells him, and he will implicitly believe in 
the diagnosis which the quack so makes. If the quack is 
shrewd ami gives the patient an examination, he may some- 
times guess at what is wrong, and might thus give a diag- 
nosis without ever having recourse to the “radio” machine. 
But by giving the victim a treatment by an expensive and 
mysterious looking apparatus, he can naturally extract a 
few more dollars from him than an ethical doctor wnll 
charge. In other words, the quack masquerades under the 
guise of a specialist because of this “special” equipment. 
It is needless to say that these radionic examinations are 
out and out fakes. You might just as well hook an ordi- 
nary radio set, an electrical bell, or your vacuum cleaner 
to your body and you would get exactly the same results. 

Also, it is needless to add that the person who places 
himself in the hands of such quacks very frequently gets 
such wrong information that it may cost him his life be- 
cause of a wrong diagnosis. In addition, the victim is 
fleeced of a goodly sum of money, for which he gets noth- 
ing in return excepting a misleading diagnosis that means 
absolutely nothing. 

I would be pleased to receive any circulars or printed 
matter on fake devices of this kind which disguise radio, 
or near-radio apparatus. Radio-Craft will turn them over 
to the responsible authorities in order to stop this vicious 
and pernicious habit of fleecing the public by such fraudu- 
lent methods. 
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THE RADIO MONTH 




One of two floors of the gigantic radio show in 
New York* 



"POST-MORTEMS" 

ON THE 
RADIO SHOW 

W ITH THE excep- 
tion of the usual 
complaint experi- 
enced whenever 
the radio and electrical industries com- 
bine to ‘‘put on a show,” the recent ex- 
position in the Madison Square Garden 
in New York, was markedly successful. 
This complaint, which we pointed out 
in connection with the 1933 show (Ra- 
dio-Craft, December 1933, page 330) 
is the necessity for literally climbing 
over electrical refrigerators, sewing 
machines, washers and air conditioning 
plants, in order to find the radio sets. 

But aside from this, a very healthy 
atmosphere (as far as business in the 
coming season is concerned) pervaded 
the entire show. Console cabinets of 
the more expensive types were dis- 
played and less of the midget and table 
models were seen in the new models of 
all manufacturers than were in view 
last year. The cigar-box midgets were 
conspicuous by their absence. 

All this indicates, of course, that 
radio manufacturers are looking up, 
for the coming season, for calls for 
more expensive sets — and we assume 
that they have made this decision after 
a careful survey of inquiries, etc. dur- 
ing the past months. 

All-wave sets, using trick dials took 
the giant share of interest displayed by 
the radio public. It was also interest- 
ing to notice the attention given to the 
“Crystal Studio” whenever that at- 
traction was in use — at times it seemed 
as if the entire audience descended in 
a body to the front of those plate glass 
windows to see and hear the broad- 
casts which were being made. Appar- 
ently, there is still a considerable radio 
audience that is curious “to see how it 
is done,'' in spite of the efforts of the 
NBC and CBS to satisfy the incessant 
demand for studio passes. 
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A COLD 
RADIO TUBE 

I F REPORTS from a 
well-known radio re- 
search laboratory on the 
Pacific coast can be re- 
lied upon, we may now expect to have 
radio tubes which do not require a fila- 
ment or heater, but operate “cold.” As 
every radio technician knows, this is 
one of the most sought after inventions 
in radio. 

According to the reports received by 
Radio-Craft last month, the new tube, 
a development of Philo T. Farnsworth, 
is an excellent oscillator or generator 
of radio waves and was used success- 
fully in a recent transmission test be- 
tween San Francisco and Hawaii and 
ships on the Pacific Ocean. 

The magic bulb is described as re- 
sembling a fruit jar and has neither 
filament nor grid. It operates without 
heat and is called a “cold” tube. Elec- 
trons, tiny particles of electricity, 
bouncing at high speeds inside the jar 
do the trick. 

The engineers explain that a multi- 
plying action of the tube gained by 
breaking up the electronic streams into 
additional streams of electricity causes 
the oscillations, which set the ether in 
vibration. The tube demonstrated was 
rated at 500 watts output. It is used 
in conventional radio circuits and may 
be made in larger sizes to supply more 
power, if desired. 

While the experiments with this new 
tube have been limited to transmitters, 
up to this time, we are optimistic 
enough to expect that the same princi- 
ples may be applied to receiving cir- 
cuits in the near future. 



Bttlow — Tha appearance of the cold tube in an 
experimental set*up. Right— Notice the complex 
system of aerials erected on the Norsaga. 




BROADCASTING 
THE AMERICA CUP 
RACES 

T hat sporting event of 
the month — the Inter- 
national Cup Races — 
which took place off 
Newport, R. I. last month, may have 
been “a competition with primitive 
means of marine transportation” to the 
distinguished yachtsmen involved. But 
it was a difficult and important assign- 
ment to the engineers who fitted up and 
operated the radio equipment on the 
diesel yacht Morsagn, 

This 110 foot ship had the task of 
supplying all press information as to 
the progress of the races for the news- 
papers of the world and, in addition, 
was one of the key points from which 
the broadcasts of the event took place. 
One has only to glance at the multipli- 
city of radio antennas to realize that 
there was plenty of radio activity be- 
low decks. 

In the after cabin were two short- 
wave telegraph transmitters connected 
to automatic tape senders capable of 
speeds up to 200 words per minute. One 
transmitter was assigned to handle 
messages to American addresses, while 
the signals from the other automatic- 
ally operated high-power transmitting 
stations at Rocky Point, L. I. The op- 
erators on board this ship were thus 
in direct control of the stations on 
land. 

Announcers and engineers of the 
NBC occupied the forward cabin, which 
was equipped with their special broad- 
casting gear. For this purpose a short- 
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IN REVIEW 



Radio is now such a vast and diversified art it 
becomes necessary to make a general survey 
of important monthly developments. RADIO- 
CRAFT analyzes these developments and pre- 
.sents a review of those items which interest all. 



wave transmitter, a short-wave re- 
ceiver and an ultra-short wave receiver 
were employed. The 50 watt short- 
wave transmitter was used to .'^end the 
comments of announcers on the Xor~ 
to the mobile station on land, and 
the short-wave receiver received the 
broadcasting cues from the same mo- 
bile station, which passed the program 
on to the New York studios. 

The ultra-short wave receiver was 
€‘mployed to receive reports from the 
committee boat Willulmina, and when 
it was desired to have announcements 
from that vessel broadcast, an ultra- 
short wave receiver was connected to 
the transmitter of the mobile unit. 

It is interesting, in concluding, to 
look back to 1801) when radio first en- 
tered the International Yacht Races. 
In that year, Marconi reported the re- 
sults of the races to American news- 
papers also by means of a ladio 
equipped yacht. 

AMATEURS 
GET THEIR MAN 
IN TWO HOURS 

T his is a story of how 
several amateur radio 
operators in coopera- 
tion with the police lo- 
cated a man touring the southern .states 
in a car, within the short time of two 
hours. 

Charles A. Rathkopf, a prominent 
lawyer, urgently required to contact 
his son, also a lawyer, in connection 
with pressing business affairs, one day 
la.«t month. 

The son, Arden Rathkopf, and his 
wife had left their Lynbrook, Long Is- 




land, home for a motor trip in the 
south. The elder Rathkopf telephoned 
the Lynbrook police as a last resort in 
locating his son. The matter was re- 
ferred to the Nassau police who asked 
Theodore A. Bedell, operator of ama- 
teur station W2BXO at Meirick, L. I., 
to broadcast a <Iescription of Arden 
Rathkopf jind his blue automobile. The 
message was sent out and picked up by 
a score of amateurs in the southern 
states and in less than 2 hours, a po- 
liceman in Birmingham, Ala., stopped 
young Rathkopf and delivered the <le- 
sired message. 

Once again, amateur radio has 
served a useful purpose. And in addi- 
tion, this possibility of close coopera- 
tion between the police depaj’tments 
an<I amateurs, opens up new fields of 
usefulness which they might serve. 

MORE JOBS 
IN THE FCC. 

T he Federal Communi- 
cations Commission 
which recently took 
over the reins of the 
radio, telephone, and telegraph indus- 
ti ies has one accomplishment to its 
credit so far, which is deserving of 
praiseworthy comment. When this 
Commission was originated by an act 
of Congress earlier in the year, it w'as 
stated that it would consist of seven 
Commissioners. 

However, this did not take into ac- 
count the large amount of w'ork neces- 
sary to maintain such a control — and 
when the divi.'<ions of the Commission 
were organized last month it was found 
that a total of 551 men would be 
needled, not counting the legal Depart- 



LeO — The two short wave transmitters for sending 
press reports on the race. Below— The sequence 
of incidents in locating a man by amateur radio. 





Two of the Commissioners of the Federal Com- 
munications Commission — E, O. Sykes and Thad 
H, Brown. 



ment or the examinees unit, which sec- 
tions have not yet been organized. 

Thus, the formation of thi.s wide- 
reaching group has created employ- 
ment for more than 500 people, many 
of whom are technically trained radio 
men. 

The first task of the Broadcast Di- 
vision has been the investigation of the 
report retiuested by Congress “to study 
the proposal that Congress by statute 
allocate fixed percentages of radio 
broadcasting facilities to particular 
types or kinds of non-profit radio pro- 
grams or to persons identified with par- 
ticular types or kinds of non-profit ac- 
tivities.” 

The effects of this investigation and 
report to Congress can be easily seen. 
If passed, radio listeners will receive 
a certain percentage of program.s free 
from the scourge of advertising. In 
one respect, this should increase the in- 
terest shown in the reception of enter- 
tainment via radio. 

On the other hand, though, it must 
be remembered that broadcasting is 
.supported by the advertisers who spon- 
sor the programs. If part of this 
revenue is cut off from the broadcast- 
ers, what effect will this have on the 
quality of material that they sen<l out? 
Will it inflict hardships that will ma- 
terially affect the industry, as claimed 
by certain large broadcasting inter- 
ests? 

Another interesting side light on this 
investigation is the possibility that 
American listeners will be taxed to de- 
fray the expenses of broadcasting these 
“advertising free” progi-ains. 
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RADIO PICTORIAL 




n ERE'S another one for 
the photo-cell enthusiast- 
counting automobiles in- 
dividually before they cross 
a toll bridge, A double 
beam of light is used to 
prevent false readings. 

G.E. photo. 



P E.UNIT 



RECORDER 



I REVENTING accidents in large motor 
busses is the latest use to which electronic 
devices have been put to in Germany. A 
mike is placed at the rear of the double- 
decker bus and sound waves from vehicles 
in the rear (horns, etc.) are amplified and 
projected in the driver's booth by means of 
the loudspeaker shown at the right. 

A new innovation has arrived in London, 
whereby "Milady" can have her permanent 
wave wifhout heavy, annoying wires attached 
to her head. Below, A high frequency (elec- 
tronic) generator supplies the required heat. 

T«t>lenl Preas phi>to. 



L/IRECTIONAL antennas seem to 
have been the specialty of station 
KYW, Since they moved to "Philiy" 
they have advanced the design of 
their "Power Booster Antenna" and 
are now erecting a 4-tower system 
which not only has advantages in 
focusing the power In one general 
direction, but also reduces the sky 
wave to a very small value, thus pre- 
venting interference with other sta* 
tions. 

Westinfihouso phola 



IJ ELOW are two interesting 
photos of the exhibits of the 
New York Museum of Science 
and Industry at the New York 
Radio Show. The one at the 
right is a demonstration of the 
grid-glow effect with a grid- 
glow relay tube; a special sort 
of neon tube which ionizes by an 
increase in capacity of tne grid. 
The one at the left is a photo 
cell siren using a perforated disc 
which breaks up a beam of light. 



I OLICE auto radio has developed by leaps and 
bounds during the past year. The use of the 
5-meter band has permitted the radio patrolmen 
to talk back as well as receive instructions, but 
this has been limited, up to now, to separate 
transmitting and receiving circuits. In other words, 
it was necessary to throw a switch from "trans- 



mit" to "receive" in order to talk or hear. 

With this new development, communication ha$ 
been made as simple as the ordinary telephone. 
An ordinary "French type" phone is used as shown 
in the photo above. It is interesting to note 
that the rear bumper is used as the antenna of 
the system. G.E. plioto. 



AMPUFIER AND 
LOUD SPEAKER 
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now would you 
like to find $30,000,- 
000? That is what 
an expedition which 
fust left London for 
Cocos Island ex- 
pects to find in the 
form of buried pi- 
rate treasure. This 
expedition is lead 
by Commander f. 
A. Worslet, of Arc- 
tic fame. At the 
right of the photo is 
a portable treasure 
locator strapped to 
the back of one of 
the searchers. The 
long rod is pushed 
into the ground. 



I HE three views on 
the right show de- 
tails of the radio 
equipment used on 
lightships in Europe. 
Below is a typical 
ship with its tali 
masts, supporting the 
regular transmitter, 
below which is the 
visual light. The 
two photos above 
show details of di 
rection-finding equip- 
ment made by a 
largo German firm 
and used in these 
lightship installations. 
The central view 
shows a complete in- 
stallation, while the 
upper one is the 
terminal equipment. 



Lr IRECTION Tnding for ships 
I at sea has become as essen- 

D|^B , tial as the compass and sex- 

1 tant in finding position and 

1 guiding a ship through difficult 

or dangerous channels and har- 
bors. The lightship has played 
1 ^ an important part in this work, 

1 also, as some locations preclude 

the use of land equipment for 
I the purpose. The Nantucket light- 
9 which was tragically sent 

to the bottom because of the 
high efficiency of her “directive 
beam“ equipment, is a notable 
■BSSl example of such a location. The 

( equipment shown above is the 
European equivalent of the de- 
vices used on this and other light- 
ships. 

The photo directly below shows some of the 
extreme measures used in the design of radio 
equipment to cover special purposes. Trouble 
has always been experienced in equipment 
designed to generate high frequencies be- 
cause changes in temperature make coils ex- 
pand and contract and alter the electrical 

inductance. This booth is equipped with 
electric heaters and a refrigerator to pro- 
duce wide temperature variations. 

U'eitint;hou«e phuto. 



Trie opening ot 
the Berlin radio show 
recently, the televi- 
sion movie camera, 
shown above and at the 
right, was demonstrated 
in action. This camera 
had a huge objective, 
25 ins. in diameter which 
can readily be seen in 
the closeup view. The 
picture above shows the 
camera as it was in- 
stalled at the radio 
show, on a high platform 
overlooking the display 
booths. 

While no technical de- 
tails are available at 
present regarding the 
methods employed in 
this television system, it 
is interesting to note that 
television has developed 
to a stage where com- 
mercial instruments are 
being manufactured in 
Germany to send televi- 
sion pictures. 

A. N. Mirxuoff phoTos. 
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Fig. A, W, H. Peck, and motion picture television transmitter. 



LATEST IN 

A new idea in television, invented and per- 
fected by William Hoyt Peck, noted en- 
gineer, was recently demonstrated in New 
York City. Both the transmitter and receiver 
are the products of intensive research work, 
and incorporate many amazing and original 
ideas. It will give a ”black-on-white” image 
which, in detail, is comparable with home- 
movie pictures. The result is a picture 14 
Inches square when projected on a screen 
and viewed just as one would look at home 
movies. The receiver will be commercially 
produced and for sale within a short time. 



D espite the pes.simism of so 
many '‘experts’* and so-called 
“leaders** in the radio industry, 
television progiess goes on un- 
abated, And recent developments in 
this field seem to indicate that the day 
when television will be commercially 
available and in popular use is now 
closer than ever. That is, providing 
its successful adaptation is contingent 
only upon a practical means of receiv- 
ing and projecting a clear and sizable 
picture. For this most recent and amaz- 
ing development, which we are about to 
discuss, has been made in this direc- 
tion only. Unfortunately, this coun- 
try is poorly equipped, at the present 
time, to satisfactorily permit merchan- 
dising practical and successful com- 
mercially-made television receiving 
e<)uipment. While in Europe con.side li- 
able activity will be found in television 
broadcasts and reception tests; some- 
how the larger radio organizations in 
the U.S. have been rather slow, almost 
reluctant, to encourage such work or 
even permit an encouraging word to 
seep out from their laboratories to an 



awaiting world. This in the face of an 
apparent stagnation in the develop- 
ment field of the radio industry the 
remedying of which television could do 
much for. 

While, admittedly, the difficulty of 
obtaining the nece.«sary wide channels 
lequired for the broadcasting of tele- 
vision impulses has done much towards 
retarding its development, nevertheless 
experimental channels have always 
been available to sincere and responsi- 
ble organizations. Somehow the lead- 
eis(?) in the radio field failed to take 
the initiative by securing these chan- 
nels and sponsoring extemporaneous 
broadcasts. These earlier efforts would 
have helped con.^iderably in promoting 
the growth of television and bringing 
its development to a successful com- 
pletion sooner than can now be ex- 
pected. Their hue and cry that to 
promulgate satisfactory television 
broadcasts would neccv'^sitate an invest- 
ment of over $80,000,000 is by no 
means comparable with the pioneer 
spirit of old-time radio men and or- 
ganizations, The rapid growth of the 



radio industry cannot certainly be at- 
tributed to any “cautious and con- 
servative investment’’ policy of those 
who have been responsible for its 
growth. While it is said that the suc- 
cess of television would tremendously 
injure the motion picture industry, and 
that allied “big interests** are inclined 
to check television progress so that 
their investments may be protected, it 
seems foolish that at least other or- 
ganizations, who are independent of 
any such affiliations, cannot take the 
initiative by installing experimental 
studio and transmitting equipment. 
These experimental stations would, at 
least, facilitate marketing satisfactory 
commercial receivers, the sale of which 
should more than counterbalance the 
expense of installing and maintaining 
the television studio and transmitter. 

A PrAcficai Talkie-Television Receiver 

It is unfortunate that at a time when 
the country is least prepared for it, a 
practical and successful television re- 
ceiver has been developed. Its com- 
mercial features are numerous, out- 




Fig. B. Illusfrtiting fhe simplicity of the television receiver. 



Fig. C. At left is transformer — "fiat" to ISO, 000 cycles. 
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TELEVISION 

Among numerous features of this new and 
complete invention are many that will 
astound radio engineers. For example, Mr. 
Peck employs, in his amplifier, iron-core 
transformers with a "flat” up to 150,000 
cycles — hitherto thought impossible! The 
Bureau of Standards confirms this character- 
istic up to 70,000 cycles, which was the limit 
of their measuring equipment. A 1 ,440 
r.p.m. synchronous motor, another seeming 
contradiction of electrical laws, is further 
evidence of this inventor's ingenuity. A small 
automobile headlight supplies all the light. 




Fig. D. The receiving unit. Note small size of amplifier. 



J. T. BERNSLEY 



standing" of which is that the complete 
receiving system (housed in a distinc- 
tive cabinet) can be made so as to sell 
for less than $300.00. The image itself 
can be projected and enlarged on a 
screen to a size comparative with 16 
mm, home-movie projection. In detail 
the projected, televised image is prac- 
tically as clear as home-movie pictures. 
The most distinctive feature is that 
the image is of the **black-on-white” 
type, similar to ordinary movies. 

Insofar as the technical features and 
mechanical construction of the receiv- 
ing system are concerned it is surpris- 
ingly simple and foolproof. At a recent 
demonstration given by Mr. William 
Hoyt Peck, the inventor, and his asso- 
ciates, a member of this magazine’s 
editorial staff was given every oppor- 
tunity to analyze and study the equip- 
ment, besides witness a most complete 
and convincing demonstration. The 
laboratory set-up utilized for simplicity 
a direct-wire connection between tran.s- 
mitter and receiver. The former con- 
sisted of a 35 mm. movie projector but, 
instead of the usual high-inten.sity arc 



Fig. E. No vibration, proven by balanced coin. 




light a simple 6 V., 21 candle power 
(automobile headlight type) lamp was 
employed. This more simple and eco- 
nomical method is made possible by the 
use of a special mirror-lens scanning 
disc (Fig. G) which permits more than 
80 per cent of the light to be actually 
used. Compared to the old **pin hole” 
scanning disc system, w’^hich was ex- 
tremely inefficient, this development is 
in itself a radical improvement. The 
motor which drives the scanning disc, 
(PTg. H), in the receiver is another 
sensation. It is a r.p.w. ,9y/w- 

ehrono^is 'iuoior — a feat of operation 
heretofore considered impossible ac- 
cording to existing electrical law's and 
theory. The design of this motor w'as 
made necessary by the fact that most 
television pictures wdll probably be 
transmitted from standard 35 mm. 
“talkies” film. Inasmuch as standard 
motion pictures are projected at the 
rate of 24 “frames” or individual pic- 
tures per second, or 1,440 per minute, 
a synchronous motor of 1.440 r.p.m, 
was an absolute necessity. 

There are no gears whatsoever in 

Fig. F. Thtt Kerr cell, for modulating the light. 




Mr. Peck’s motion picture transmitter, 
resulting in a tremendous reduction of 
(Confhmed on paye 358) 




Fig. G, above 

Transmitting scanning disc and fixed mirror-lenses. 
Over 60% of the light is thus saved, resulting in <a 
clearer picture. 



Fig. H, below 

Receiving "scanner." Note how the angle of each 
mirror-lens reflects the light, creating the desired 
"spiral" effect. Lenses below are for larger equip- 
ment. 
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INTERNATIONAL RADIO REVIEW 



NEW TUBES— 9 PRONG TWIN 
PENTODE; CLASS B 

IT APPEARS, from a review of re- 
* cent magazines, that the moratori- 
um on the production of new tubes in 
America has permitted our over-seas 
cousins to steal a march on us. There 
are now available to the British trade 
the Mazda type QP.240 tube, and the 
Marconi and Osram type QP21, both 
of which comprise two battery^type 
pentodes in one envelope! 

The ‘*QP’' in the type code indicates 
that the tubes are designed for opera- 
tion in ‘‘quiescent push-pull’’ (Q.P.P., 
or “quip” as it is familiarly called), 
or, as we over here know it, class B 
or “push-push.” 

The type QP240 tube, states the 
June 29th issue of Wirelkss World 
(London), has a 9 prong base! This 
innovation in tube design is illustrated 
at A in Fig, 1. The filament consump- 
tion of this “double-pentode” is 0.4- 
A.; screen-grid and plate potentials, 
150V. The screen-grid connections 
are brought out to separate pins on 
the base so that the pentodes can be 
matched by applying different screen- 
grid voltages to the two pentode sec- 
tions of the tube. 

The plate-to-plate load impedance is 
about 20.000 ohms, and the total 
“(luiescent jilate current” about 3.8 
ma. The power output is about 1.3 
W, The coupling transformer feeding 
the control-grid elements has a step- 
up ratio of 1 to 8. 

THE second tube in the “Q.P.P.” 
* group, the QP21, is also designed 
for battery operation. By making in- 
ternal connection of the screen and 
suppressor grids only 7 prongs are 
required on the base. 

It was this tube which the publica- 
tion Radio Contact (Bromley, Kent) 
selected as the second of two tubes 
in their “Mystic ‘Q’ ” circuit, lepro- 
<luced at B in Fig. 1 ; this set devel- 
opes the amazing output power of 2 
watts ! 

Following are the constants for this 
circuit: Resistor Rl, l.meg.; R2, 40,- 
000 ohms. Condenser Cl, 500 mmf. 
adjustable — set for desired selectivity; 
C2, 200 mmf.; C3, .25-mf.; C4; 500 



EACH month there are received 
at the offices of RADIO-CRAFT 
hundreds of daily, weekly and 
monthly magazines originating 
from all over the world. 

SINCE the cost of subscribing to 
each of these would be prohib- 
itive for most radio men, we have 
arranged with technical trans- 
lators to prepare for our readers 
reviews of all the really impor- 
tant, new developments illus- 
trated and described each month 
in these publications. 

NOTE that the only available in- 
formation is that which is pub- 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 



mmf. tuning condensers; C5, 300 mmf. 
(“differential” type); C6, ,005-mf. 

A factor in obtaining sufficient se- 
lectivity in this regenerative receiver 
is the inductance unit L, which utilizes 
cores made of iron-dust (see recent 
issues of Radio-Craft). 

According to the September 8th is- 
sue of Amatefr Wireless (London), 
interest in item C in Fig. 1, a pioduct 
of the company known as “302”, cen- 
ters in the design of the cathode. This 
consists of 4 parts; a central tubular 
insulator around which the heater is 
wound and through which one end of 
the heater returns. A second tube in- 
sulates this assembly from the cathode 
shell. This tube is a refractory of high 
insulating qualities, a factor which 
eliminates “cathode hum.” The cath- 
ode shield itself consists of a solid 
nickel sheath on which is deposited 
the emissive material. One tube in 
this series is the ACPX4, with an out- 
put of 2':: W. 



RADIO TIMEPIECES 

AT A IX Fig. A is illustrated a time- 
piece described, in Wireless World 
(London) of August 17 th, as the 
“Willis World Clock — The Time Any- 
where.” 

In place of the cu.^tomary revolving 



hands the clock is fitted with a dial 
which makes one complete revolution 
every 24 hours. If this is set to show 
local time, fixed points on the sur- 
rounding chart indicate the corres- 
ponding time at any point on the globe. 
A separate hand and dial are provided 
to indicate minutes. 

A LSO in Wireless World, but in an- 
other issue, we find the “Arnold 
Programme Watch” illustrated at B in 
Fig. A. 

About the size of an ordinary watch, 
this timekeeper is set by turning the 
bezel to the time at which it is de- 
sired to hear a radio program. Then, 
you turn the stem, which winds both 
the clock spring and an alarm spring. 
Suddenly you are aroused from your 
reveries by the loud, clear call of the 
alarm, informing you that “programme 
time” has arrived. 

NEW LOUDSPEAKERS 

UERE we go, with short descriptions 
** of a whole “slew” of new loud- 
speaker designs — some merely novel, 
and others real improvements, as 
shown in Fig. B. 

Modernistic trends in interior deco- 
ration have been captured and por- 
trayed in the design of the “bowl” ic- 
producer shown at A, and reprcxluced 
from the .August 10th issue of Wikf- 
LESS World (London). 

A LSO in Wireless World, but under 
date of August 17th, we find the 
Michell and Brown speaker illustrate<l 
at B. This instrument is a combined 
lamp shade and non-directional baffle 
giving 3()0* distribution of the sound. 

IN Amateur Wireless of June 9th 
' we find the “extension” loudspeaker 
shown at C. The idea is to locate one 
or more of these speakers at strategic 
points in the home, etc. An on-off 
switch is combined with a tone control. 

UIGH-FIDELITY reproduction has 
** reared its head in bonnie Eng- 
land, according to ads. in the August 
24th issue of Wireless World. The 
triple-speaker aiTangement shown at 
D is utilized in a high-grade combi- 
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nation radio and phonograph. High, 
medium and iow frequencies are re- 
produced by individual speakers. 

^NE issue of Wirelrss World re- 
ports the unique speaker installa- 
tion (shown at E) in the cathedral at 
Regensburg, Germany. This set-up is 
a novel combination of electric light 
fixture and P.A. .system reproducer, as 
designed by Telefunken. The sound 
^‘.sprays’* the audience below. 

rOLLOWING in somewhat different 

■ design the “mushroom** type of 
speaker shown on page 147 of the Sep- 
tember 1934 issue of Radio-Craft, is 
the radial. 360® <liff using P.A. speaker, 
for outdoor use, illu.«^trated in the Aug- 
ust 24th issue of Wireless World, and 
reproduced at F. 

CEATURED hy Blue Spot (a com- 

■ pany) at Radiolynipia, according to 
the July 28th i.ssue of The Broad- 
caster and Wireless Retailer (Lon- 
don), was the “concentric cone** speak- 
er shown at G. This design results in 
wide-range reproduction; both ener- 
gized and permanent-magnet models 
are available. (The latter is illus- 
trated.) 

IMPROVEMENTS in magneto-dynam- 
* ic reproducer design are reflected 
in the mo<lel shown at H. As de- 
scribed in the August 18th issue of 
The Broadcaster and Wireless Re- 
tailer, two brightly-plated cylinders 
enclose a new magnetic alloy; the ends 
of these cylinders are clamped be- 
tween en<i-plates which form the re- 
mainder of the magnetic .system. Note 
the spherical du.st cap; a tapped match- 
ing transformer is an integral part of 
the reproducer. 

“IF ONE impedance-match doesn*t 
* sound right, plug around until you 
fiml one that does,** is the invitation of 
the design shown at I—a reproduction 
from the August 18th issue of The 
Broadcaster and Wireless Retailer. 
Thirty ratios are provided as a means 
of obtaining correct matching of this 
magneto-dynamic (“permanent mag- 
net”) reproducer to the numerous 
tubes of varied characteristic.^, and 



which bring gray hairs to the heads 
of manufacturers in a country where 
the salutary effects of standardization 
are not yet known. 

IN ITS June 9th issue, Amateur 
* Wireless recommended the u.se of 
the magneto-dynamic reproducer shown 
at J, as an extension speaker. In ad- 
dition to output transformer taps and 
selector plug, there is provided a jack 
for plug-in connection of a remote vol- 
ume control. 



RADIO THERAPY HEAD-GEAR 

L| EALING by means of short-wave 
* * radio energy has made slow but 
steady progress; and medical science 
is more rapidly realizing the tremen- 
dous curative properties latent in ul- 
tra-high-frequency waves, A fore- 
mo.st investigator in this field is Dr. E. 
Schliephake, private lecturer at Jena 
University, in Berlin. Some of the 
amazing results he has secured have 
been chronicled by Dr. Alfred Graden- 
witz, writing in an is.sue of Wirele.ss 
Magazine (London). Using tube- 
type short-wave generators with out- 
put power ratings up to 10 kw. at 2 
to 20 meters, the energy is applied to 
the patient, in most in.stances, by 
means of condenser electrodes of the 
type shown in Fig. C (shown here 
during treatment of the Maxillar-Cav- 
ity). These electrodes are of hollow 
glass (or hard rubber), in the interior 
of which is a metal disc which can be 
shifted to any desired position so that 
the heating effect in the lower layers 
of tissue, etc., may be obtained uni- 
formly and gradually. 



IMPROVED DEAF-SET 

IT HAS been observed that variations 
* in volume occasionally tend to mar 
speech intelligibility as heard by those 
whose hearing is poor. To overcome 
this defect the deaf -.set shown in Fig. D. 
and de.scribed in Wireless Worhl (Lon- 
don) was developed. A feature is the 
headphones, one earpiece of which re- 
produces the middle register, while the 
other reproduces the upper harmonics 
and fundamentals. 

(Co)if tinted o)i pat/e 381) 




Fig. C. One of redio therapy's "tools.** 




Fig. D. An improvement in deaf*sets. 




Fig. 2, A "visual tuning" pilot light. 
Fig. B. Assorted speaker developments. 
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THE MYSTERY SET 

Would you like to build a radio novelty that will help you 
mystify your friends and neighbors? This intriguing device 
caught the eyes of many visitors at the recent radio ex- 
position in New York City. It will make an interesting and 
arresting window display for dealers or Service Men. 

HUGO GERNSBACK 



l eateti there is a si^n, “7 /a’ Mifstcttf 




No apparent light socket connection, yet the set, 
mounted on a plate glass box, lights and plays! 
Read how — below. 



JlT the recent national Electrical 
Exposition which was held in 
^ ^ New York. September 1‘Jth to 

the 29th, Radio-Craft and associated 
Gernsback Public at 10 . ns had a 



larKe booth where not only magazines 
hut radio sets constructed by Rapto- 
Ckaft, etc., were exhihitetl. In ortler 
to arouse intei-est for the 270,000 odd 
people who attendetl the show, a num- 
ber of novel devices were <*xhihited, 
and anionj>: these was a Mystery Set 
designed by the writer, which created 
no end of discussion, and which had 
many radio people and radio enj'Ineers 
guessing: for quite a while. 

The set, as shown in the illustration, 
comprises a grooved wooden base 
(about an inch thick), in which 
grooves are mounted, edgewise, four 
pieces of i>late glass; these in turn fit 
into grooves on the underside of a 
second (three-quarter-inch thick), 
piece of woo<l, which constitutes a top 
or cover. Inside the gia.ss box thus 



Set — //foc Dots It Wurkl^* Placed on 
top of the cover is the open chassis ol 
a 4 tube, stock model Emerson radio re- 
ceiver. An aerial about a foot high is 
also provi(!<d, and to make the <lisplay 
a hit more humorous a flower i>ot con- 
taining actual earth is cemented in po- 
sition on top of the audio transforiner. 
The ground wiie is soldererl to a nail, 
which is driven into the “ground/’ A 
sign proclaims the fact that the flower 
p<»t is the “Ground.” 

The set was place<l so that it could 
he conveniently han<lle<l by individ- 
uals in the crowd. You could .‘j witch 
the set “otr” and “on,” whereupon the 
pilot light would light and you could 
tune to your heart’s content and also 
{Continued on page 375) 



A NEW GIANT LOUDSPEAKER 



A new loudspeaker has been de- 
veloped which is so powerful 
that it can amplify the human 
voice 1,000,000 times, and over flat 
country in still air be heard at a dis- 
tance of several miles. 

C(»mpared to the results obtained 
with loudspeakers now in general use, 
this one is a giant among pygmies. It 
is 500 times more powei ful than the 
average and in intended primarily for 
outdoor use, as such .«ound powei* is 
usually too great for an enclosed space. 
Through the vibration of the dia- 
phragm, words spoken in a conversa- 
tional tone are hurle<l into the air 



with a total force eciual to that of a 
50 pound hammer blow. 

The speaker has been <leveloped by 
engineers of Bell Telephone Labora- 
tories f(»r the Western Electric Com- 
pany. It follows the general principles 
of those used in talking j)ictures and 
public address systems. However, in 
addition it embodies other unicpie fea- 
tures aimed to increase its penetra- 
tion and intelligibility in the presence 
of other sound. 

Speech projected over the speaker is 
altered in such a way as to penetrate 
other noise more easily. It can actual- 
ly cut through a din, which itself bor- 



ders on the deafening, an<l reach the 
ear intelligibly without adding appre- 
ciably to the ear’s burden. The speak- 
ei* accomplishes this by sacrificing nat- 
uralness of reproduction and throwing 
its maximum energy into that part of 
the voice frequency range which is 
most essential to intelligibility. Speak- 
ers designed for fidelity reproduce 
sound frequencies ranging from 40 to 
10,000 cycles. This new speaker, how- 
ever, concentrates its power in the 
band of from 400 to 4,000 cycles. 

The amplifier and microphone 
are also designed to empha.-ize only 
{Coni inn cd on page 374) 




The new giant SOO watt loudspeaker. 




On a coast guard ship at the yacht races. 




Making an announcement from the pilot house. 
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Fig A. A phono, pickup using a P.E. cell. 



AT THE 

BERLIN RADIO SHOW 

Some new and inferes+ing devices, samples of fhe develop- 
ments in Germany during the past few months, were dis- 
played at the recent gigantic radio show at Berlin. A few 
of these developments are shown here, and explained 
briefly, for the interest of American radio fans and 

experimenters. 




Fig. B. A new set in a modernistic cabinet. 




Fig. C, above. A radio set and phonograph. 



A t this time of year, when 
the radio season is just begin- 
ninff, it has become customary 
for radio manufacturers to in- 
troduce their new products by band- 
ing: tog:ethcr and ha vine: a “.show.” 

Germany, England and America have 
just completed this annual event, and 
it is of interest to review some of the 
novel devices displayed at the Berlin 
exhibit, 

A phonograph pickup of unusual de- 
sign employing a photo-cell instead of 
the usual magnetic motor unit wa.s 
shown for the first time. A glance at 
the illustration, Fig, A, gives an im- 
mediate explanation of the action. An 
enclosed light is focused through a 
small pin-hole onto a small mirror 
which is attached to the needle, in such 
a way that the vibrations of the needle 
rock the mirror back and forth. The 
light is then refiected back from the 
mirror onto the photo-electric cell with 
a varying intensity, due to the motion 
of the mirror. 

The advantages of this system over 
the usual method of having a metal 
armature in the field of an electro- 
magnet, are in the light weight of the 
moving parts, thus producing a device 
with a practically flat frequency char- 
acteristic due to the limited inertia of 
the moving member; the light weight 
of the entire pickup, thus prolonging 
the life of records; and last, but not 
least, the wide variation in current in 



the photo-cell by the variation in light 
intensity produces a device which may 
be made much more efficient than the 
magnetic type. The last factor, of 
course, depends on the relative effici- 
encies of che various parts that make 
up the pickup unit. 

New Receiver Models 
The three next illustrations. Figs, 
B, C and D show some radical and 
unusual examples of the new sets to 
be sold in Germany during the com- 
ing months. As noted in this country, 
the trend in German sets at the pres- 
ents seems to be toward less tubes. 
By the skillful application of the multi- 
element tubes now available, it is pos- 
sible to obtain very satisfactory re- 
sults with as few as two tubes; though 
the average number in the new sets 
seems to be about four. 

The sot at B is a ‘‘universal cur- 
rent” model, employing three tubes in 
a superheterodyne circuit. Some of 
the outstanding features claimed for 
this set are: a four section tuning sys- 
tem with a practically rectangular 
resonance curve; iron core tuning 
coils (as described in recent issues of 
Radio-Cr.vft, International Radio Re- 
view); an effective blocking circuit to 
prevent second channel superhetero- 
dyne whistles; a powerful Q.A.V.C, ar- 
rangement; diode rectification and a 
pentode output tube supplying a full 
{Continued on page 358) 



Fig. D, below. Another unusual cabinet style. 



Fig. E. Something new in all-wave colts. 





Fig. F. This coil permits short leads. 
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MAKE THIS UNI- 

A R M - R E S T 

We consider this receiver fo be an ideal 
portable, since its design will permit opera- 
tion in any location — independent of the 
electric power supply that may be available. 
It may be used in the home as an arm-rest 
set, as illustrated by the cover picture, or in 
the car within easy reach of its occupants. 
The power supply permits this versatility. 




FCLD8 FOLD 3 



FOLD 3 



FOLD 6 



Fig. B, above. Details of speaker bracket. 
Fig. I, below. Diagram of 7-fube portable. 



B en franklin probably estab- 
lished the first power distribution 
system when he flew his kite in a 
Pennsylvania thunder storm. 
Since that day the production and dis- 
tribution of electricity for light and 
power has proceeded with such swift- 
ness and thoroughness that at the 
present time we may almost piemise 
the statement that regardless of where 
we wish to take a portable radio set, 
some source of electric cuiTent will be 
available, even if it should be no more 
than the battery in the car which trans- 
ported us. Accepting, then, the present 
pieference for a universally powered 
portable to one powered onJtj by bat- 
teries, it becomes the designer’s prob- 
lem to produce a chassis which will op- 
erate on any of the various current 
supplies we may encounter, and if 
anything is to be sacrificed to attain 
this versatility, let the loss occur under 
conditions least often encountered. 

The outfit to be described in this 
article is a 175 kc. A.V.C. superhetero- 
dyne of more or less conventional de- 
sign, so arranged with regai‘d to choice 
of tubes and powering provisions that 
it operates with top efficiency on a 6 



volt battery or the usual 110 volt A.C. 
light circuit, and with only slightly less 
effectiveness on 32 or 110 volts D.C., 
or on 220 volts A.C. or D.C. It occu- 
pies a space only 8 x 15'/^ x 9 inches 
high. On 6 volts D.C., or 110 or 220 
volts A.C., it has a power output ap- 
proximating 2 watt.*! and its sensitivity 
is around three microvolts absolute 
(approx. 0.3-microvolt-per-meter). 
Thus we may say that in the home or 
automobile we may expect reception 
on a par with that obtained from the 
average home receiver of the “dog- 
hou.se” type or the usual car radio. 

Operated on 32 volts D.C. or 220 
A.C. we lose nothing in performance, 
but the voltage dropping resistors em- 
ployed in these circuits result in a 
slight power loss. On 110 or 220 D.C, 
we sacrifice .«ome addition power out- 
put, but good performance is still ob- 
tained. The net result, then, is a radio 
which will perform satisfactorily al- 
most anywhere, and which is lighter, 
more powerful, economical, dependable 
and rugged than its battery-operated 
competitor. The present design has 
been handled in such a manner that it 
may be easily built by the average set 
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VERSAL CURRENT 

PORTABLE 

A total of 7 tubes are employed in an up-to- 
the-minute superheterodyne circuit. Ample 
volume under any average conditions is thus 
assured. An A.V.C. stage is included to 
compensate for fading which is particularly 
noticeable in car or country reception. Full 
constructional details are included. 

RUDOLF STIENMEYER 
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[ELKON TRANS. BLOCK DET+AVC. OUTPUT 

Fig. C. Completed appearance, and layout of tubes and parts. 
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builder from standard parts. 

Construction 

The constructional factors are as 
follows: The chassis pan is made from 

three pieces of No. 18 galvanized or 
cadmium-plated steel cut as shown in 
Fip. 2. At A is the chassis pan proper 
while B and C are the sides. The metal 
is first cut to size with ordinary tin 
shears. A c<»ld chisel and circle shears 
might he useful in effecting the speak- 
er opening. After it is drilled, the 
bending is accomplished on an ordi- 
nary tinsmith’s break except for folds 
Nos, 7 and 8 which are bent with 
pliers. Care should he taken to effect 
the various folds of the large piece in 
the order in which they are num- 
bered, for .should folds 3 and 4 be 
made first it would be impossible to 
make the other bends. The three 
chassis parts are bolted into a unit 
with 6/32 flat -head iron machine 
screws, lock washers being placed 
under each nut. 

Before the speaker can be mounted 
to the chassis, it must be taken apart 
in order to add the 6 volt field. It is a 
6 inch dynamic of the type shown in 



Fig. 3 and comes equipped with a 2,500 
or 3.000 ohm field coil and an output 
tran.^former for a single type 38 tube. 
(Editor’s note: **Midget” speakers with 
6 volt fields are commercially avail- 
able.) The transformer is carefully 
removed from the fi'ame and the screw 
which holds the spider is also removed. 
Then, after making scratchmarks on 
the speaker frame and air-gap plate 
to serve in relocating the various parts, 
the four large assembly bolts are taken 
out and we have the speaker apart. 
There is ample space around the orig- 
inal to wind an iuidltUntul field for 
6 volt operation, so after slipping a 6 
inch length of cambric or rubber tub- 
ing over the end of the wire, we wind 
the entire remaining space full of No, 
24 enameled or single cotton covered 
wire. The winding may be done with 
the coil removed from the pot, occa- 
sionally slipping it into the pot to be 
< ertain of not winding it so full that it 
will not go back. After it has been 
wound full, a layer of tape is placed 
over the winding and the speaker re- 
assemble<l using the scratch marks to 
relocate the various parts. Ordinarily 
the various parts will tend to seek their 



original positions; however, should the 
voice coil air gap not be correct when 
the assembly is complete, it may be 
lined up with shims in the usual man- 
ner, The output transformer is not 
replaced on the speaker frame but is 
mounted on the chassis above the out- 
put tube after the socket wiring is 
complete. The speaker is mounted in 
the chassis using 6/32 flat-head ma- 
chine screws around the rim and the 
two lower speaker assembly bolts on 
the chassis lugs. The voice coil adjust- 
ment will not be disturbed if the other 
two assembly bolts are left tight. 

The sockets are assembled with the 
clips which carry the heater prongs 
toward the outside of the chassis pan 
in each case. They are held in place 
by means of 6/32 round-head iron ma- 
chine screws, lock washers and nuts. 
If sockets are used w'hich grip the tube 
prongs securely, no difficulty will be 
experienced with tubes jiggling loose. 
The filament circuits are wired and 
tested before proceeding with further 
a.'-scmhly. 

The gang condenser must be mount- 
ed before the R,F. coils, so after drill- 
{Co}\i\nucd on }i(uj€ 364) 




F*g. 2. left. All dimensions for drilling and bending of chassis and brackets. 

Fig. D, below. Underside view of chassis and layout. Refer to List of Parts 
for interpretation of various symbols and values. 




RADIO-CRAFT for DECEMBER. 1934 



337 



www.americanradiohistorv.com 



HOW TO MAKE A 

VELOCITY 

MICROPHONE 

AND PRE-AMPLIFIER 

The use of a velocity mike and pre-amplifier 
in P.A. installation work, will aid materially 
in obtaining "high-fidelity" reproduction. 

A. BARBIERI* 




T he velocity microphone, some- 
times known as the “ribbon” mike, 
has been making a name for it- 
self in recent months, wherever 
high quality P.A. work is emphasized. 
This type of microphone has also long 
been used in the larger radio stations, 
because of its ability to convert sound 
vibrations into electrical currents with 
remarkable fidelity. However, it has 
been neglected in other fields, due to 
the difficulty in obtaining well made 
mikes of this type at reasonable 
prices, and also due to the fact that 
additional amplification is needed to 
compensate for the low output level. 

Four outstanding advantages are 
reasons why this type of microphone 
is better suited for P.A. work, particu- 
larly where high fidelity or good re- 
production is desired. 1. Wide fre- 
quency range with no peaks — there- 
fore, no distortion. 2. Directional 
pick-up — making it easy to eliminate 
acoustic feedback. 3. Stability — not 
affected by temperature, weather con- 
ditions, or age. 4. Rugged construc- 
tion — will operate indefinitely even 
with rough handling, provided the rib- 
bon is not touched. 

Although the ribbon of the velocity 
microphone is very delicate, it is so 
elastic that it cannot be damaged by 
wind or even by dropping the unit. 
The ribbon itself, however, will not 

* Acoustic Engineer. Amperite Corp. 



rig. L 

The circuit of the A.C. pre-ampfifler. 




Stand tampering. The velocity micro- 
phone will operate for years with the 
same efficiency if the case is not 
opened. Atmospheric or temperature 
conditions have no effect on it what- 
soever; for operation where high hu- 
midity is encountered, it has no equal. 
The same is true where acoustical feed- 
back causes trouble. A velocity micro- 
phone, in fact, can be used in audi- 
toriums where it is impossible to use 
any other type of microphone due to 
such feedback. 

The frequency response of the veloc- 
ity microphone is more perfect than 
any other type of microphone. It can 
be made with a flat response from 20 
to 14,000 cycles, though, for public 
address work this wide-frequency 
range is not necessary — GO to 8,000 
cycles being sufficient. 

Like all other similar devices, con- 
struction care is of utmost importance. 
This is especially true with the veloc- 
ity or ribbon type because of its lower 




output. Magnets should be of cobalt 
steel; pole pieces should be machined 
for maximum gap flux, and transform- 
ers laminations of best grade silicon 
steel. (For music, nickel alloy cores 
— permalloy types — have been found 
preferable.) 

The ribbon microphone is a velocity 
device. This means that the ribbon 
itself must be so light as to follow the 
vibrations of the sound waves. To 
obtain such a low mass, the ribbon is 
made of .0002-in. duraluminum. Also, 
it is very important that the case be 
so constructed as to permit full unin- 
terrupted passage of the sound waves. 
If the ribbon is placed in an enclosed 
cavity, its frequency range is seriously 
limited by the cavity. F"or that rea- 
son, cast cases are not used, and a sim- 
ple construction which will permit 
free passage of the sound waves can 
be obtained by using a perforated me- 
tal case. A perforation should be 
chosen in which the hole area is great- 
er than the solid area. 

The case construction of a popular 
velocity microphone is shown in the 
above photograph. The internal con- 
struction is shown in Fig. 1. 

The output of this ribbon “mike” 
is approximately -90 db. In order to 
bring it up to the level of a carbon 
microphone (approximately -35 db.) 
a two stage pre-amplifier must be 
used, either battery or A.C. operated. 

on page 362) 



Fig. I, (eft. The mechanical make-up of the ribbon 
microphone with the coupling transformer mounted 
below. 



Fig. 3, below. The circuit for a battery operated 
pre-amplifier, for a ribbon "mike." 
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THE PROBLEMS IN 

HIGH-FIDELITY 

DESIGN 

How many Service Men or construc+ors 
know whaf high fidelity in radio receivers 
really means? The problems in design in- 
volve considerably more than just a wide- 
range reproducing system and amplifier. It 
includes complex R.F. circuit design, in ad- 
dition to problems of acoustics, in connec- 
tion with the cabinet and the room in which 
the receiver is installed. In this article the 
author discusses numerous differences be- 
tween a conventional receiver and one of 
"high-fidelity", besides other pertinent fac- 
tors which all radio men should know. 

WILHELM E. SCHRAGE 



/ N EXPRESSION which is rapidly 
L becoming commonplace to 
m radio set constructors and 
Service Men is **high fidelitif'^ 
To the uninitiated the phrase might 
simply mean, in connection with radio 
reception or reproduction from a radio 
receiver, excellent or high quality. 
Literally, that is correct, but tech- 
nically, the definition must be more 




Fig, 2, below 

Potentiometer coupling between last I.F. stage and 
the following tube. 
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precise. The fact that a radio receiver 
may sound pleasing to the ear would 
not be an indication that its quality 
i.s of a high-fidelity nature. To faith- 
fully reproduce all of the various in- 
struments in an orchestra a receiver 
and loudspeaker combined should have 
the frequency range of from 50 to at 
least 7,500 cycles with a total audio 
volume variation not more than 10 db., 
total power output not less than 10 W., 
and total distortion not exceeding 5%. 
Previously the average “good^^ .set on 
the market very often had a sound 
range of only about 80 to 4,500 cycles 
with a frequency variation generally 
in excess of 50 decibels, and very few 
had a power output in excess of 5 W. 
While the change from the old order, 
to that which is required for high 



Fig, 4, right 

A, Constructicn of wide-range speaker cone. 

B. Noie hight-frequency radiation from cone is 

excellent from center, poor from sides. 



Fi^. 3, belcw 

In high-fidelity receivers, the cabinet and walls 
should be used to reenfcrce the speaker sound. 
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fidelity, seems slight, nevertheless the 
actual technical obstacles are exceed- 
ingly difficult. 

In so far as the audio amplifier sec- 
tion of the radio receiver is concerned 
it is a comparatively simple process to 
so design the successive stages that the 
frequency range of the amplifier 
covers the range specified; and with 
variations not to exceed even 2 db. if 
so desired. The problem of power 
output is also easily solved by the use 
of large power tubes whose power out- 
put may exceed the above minimum 
figure of 10 W. when operated in class 
A or class A prime, in either of which 
cases the total distortion would be less 
than that of 5%. Unfortunately, the 
difficulty does not center around the 
(Confirmed on page 360) 
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A BEER BOniE SET 

(579) 

W E WONDER who waa the 
brilliant publicity Rteniiis that 
conceived the idea of the “beer 
bottle” radio set which is now 
“amoner us.” Service Men who 
have occasion to practice their 
w’lles on either the 4 tube (n^aK- 
notic speaker) or 5 tube (dynam- 
ic speaker; A.V.C.) superhet. 
chassis used in this receiver will 
(iiul that practically all of these 
sets are in the hands of “wet 
Roods” manufacturers — the instru- 
ment is desifrned exclusively for 
use in connection with brewery 
publicity» Tuning of this exceed- 
ingly novel set, which is 2 ft. 
high, is accomplished by turning 
the crown-type bottle cap which 
is made of molded hakelite. 



NEW AVIATION SET 
. 1584 ) . 

N ewest in aviation radio re- 
ceiver design is a “general 
purpose” 0 tube superheterodyne 
that covers, with 15 coils, the 
wavelength range of 20.000 (150 

kc.) to 10. G (IS. (100 kc.) meters. 
This permits reception (with the 
switch in positions indicated in 
liarcnthe.ses ) in the following re- 
gion. s : (X) airways weather: (A> 
entertainment: (H. C and !)) avia- 
tion communication, police re- 
iMirts. foreign and domestic broad- 
casts, amateurs, short-wave tele- 
phony. etc. Individual switches 
control A.E. vi»?iime, sensitivity, 
A.V.C.. beat-note oscillator, speak- 
cr-headr»bone operation, band se- 
lection, ami tone control. The 
undistorted power output is G W 



ALL-WAVE SERVICE 
OSCILLATOR 

(580) 

T his A.C. operated, electron- 
coupled service oscillator sup- 
plies 400 cycle modulated, con- 
tinuously variable, R.F. output of 
50 to 5 0.0 00 microvolts over the 
range «»f lot) kc. to 10,000 kc., and 
harmonics to 50,000 kc. The 
A.K. mmhilation is separately 
available. A 4 stepped ladder 
attenuator is used in conjunction 
with a multiplier switch. 



MIDGET ELECTROLYTICS 
(585) 

A KIT of 10 dry electrolytic 
condensers, two each of 1. 2, 
4, fi. and K ruf.. is now available. 
These c«»ndensers are about half 
the “standard” .'lize for unit.s sim- 
ilarly rateil at 150 V. working. 
Mfide with lug or lead corinci‘ti<»n.s. 
Internal con.*» true! ion, except in 
Compactness, inclinles every fea- 
ture of protective insulation, 
wrapping, etc., used in larger 
units 



VIBRATOR "B" PARTS 

(581) 

W HETHER the technician is 
a home set builder or a Serv- 
ice Man. he will be glad to learn 
that components for vibrator-type 
“B” units are m>w available. One 
make of power transformer is 
rated at 50 ma., 250 V.. full-wave: 
the filter choke, 15 hy.. .30 ma, 
and 250 ohms. (Other ratings are 
available. ) 



ALL-WAVE LINE-NOISE 
FILTER (587) 

K eeping line noises out of 
present all- wave reception is 
the fuiii'tion of the newe?,t all- 
wave line noise filter. Any radio 
set consuming not more than 250 
W. may be |>higged into the re- 
ceptacle on the filter. The cable 
that leads from the filter connects 
to the power line. The installa- 
tion is completed by connectin'-: 
it.^ ground po.st to any convenient 
grounding point. Separate filter 
circitits for broadca.st and short- 
waves are incorporated in this in- 
strument. 



Name of manufacturer of any device will be sent on receipt of a .self-addressed. stamped envelope. Kindly give (number) in description under picture. 
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I TUBE ALL- WAVE KIT 

(582) 

A KIT sot is now available for 
the person who wants to 
build that “simplest” ratlio set. 
Only one tube, a 12A7, is used as 
a c<imbined regenerative pentode 
lietector and output tube, and cur- 
rent rectifier. Five plug-in c<jils 
permit “all-wave” reception, us- 
ing headphones: (by means of an 
auxiliary amplifier which may be 
built if desired, loudspeaker opera- 
tion may be secured). Controls 
ar«» provided f<»r antenna com- 
pensation, regeneration (volume) 
adjustment, and off-on operation 
A very neat job. 



D.C. TO A.C. INVERTER 
(586) 

D O YOU have any 110 V. A.C, 
devices that you would like 
to operate on 110 V. D.C., 32 V. 
D.C., or 6 V. D.C.? The now 
D.C. to A.C. inverter makes this 
convenient. The instctinumt op- 
erates on the vibrator principle 
and u.sos a plug-in unit. Capaci- 
ties. 50, 100, and 200 W. : and, 
special. 12 V. and 220 V. D.C. 
supply. 



SERVICING KIT ELEC- 
TROLYTICS (583) 

A n ideal selection of dry 
electrolytic condensers of 200 
V. D.C. working rating is offered 
in a kit of 15 units, assorted as 
follows: 4, 4 mf. : 1. 6 mf. : 4. 8 
mf.: 1, 10 mf.: 1. 12 mf.; 2, 16 
mf.; 1, 20 mf.; 1, 25 mf. 



GASSY-TUBE TESTER 
(588) 

T ube checkers not eciuipped with 
gas current and grid current 
tests may now have these con- 
veniences. Merely connect this 
adaptor’s grid clip to the tube 
cap. and the checker grid lead to 
the stud on the adapter. Press- 
ing red button ; no appreciable 
rhange indicates tube O.K. 
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MICA CONDENSER KIT 
(589) 

M olded bakcHtc condensers 
only %-in. square are now 
available in convenient kits of 13 
units, plainly branded, as follows 
(one each): &0 mmf. ; IdO mmf. ; 
lf )0 mmf.; 200 mmf.; 2 r >0 mmf.; 
4C0 mmf.; 500 mmf.; 700 mmf.: 
. 001 -mf., and . 002 -mf. These con- 
densers are equipped with tinned 
copper leads, each lU ins. lonp, per- 
mitting the units to be wired direct- 
ly into circuit, from i>oint to point: 
the leads are ripidly anchored in the 
molding. 




NEW VOLUME CONTROL 
(591) 

T he newest e-uitrol is e<iuippcd 
with an adjustable stt>p that 
permits the fixed resistance in the 
antenna-cathoile circuit to be ad- 
justed to any \alue between 100 
an<l 500 ohms. The switch is of 
snap-on type. 



OlSTKIBUlOrv 




NEW SWITCH AND SHAFT 
(593) 

A n IMrnOVHD. positive-con- 
tact .switch has a plate that 
limits the numler of contacts in 
Use. as desired, A new *4 -in. to 
’, 4 -in. extension shaft, in alumi- 
num. also is available. 




SMALL-SPACE PAPER 
CONDENSERS (595) 

F or the first time, donustic enn- 
thmsers of very small dimens- 
ions, in paper-dielectric type, 
have hei'ome available. The 1 mf- 
unit, illustrated, measures only 
2 x 1 •’'i X ^ 8 -in. thi'k; the rating is 
(ion V. I>.C. working ( 1 . 20 (i V. 
flash te^-t). The same capacity 
in KHiO V. D.C. working (2. ('00 
V. flash test) measures 4 ^kx 2 * 4 X- 
t^-in, thick. Roth arc made in 
sizes of 0 . 1 -mf : 0.25-mf. ; 0.5- 

mf,; I mf. and 2 mf. ; and besides, 
in f)00 V. D.C. working rating, 
4 mf. These ct ndensers are un- 
cased units sealed in varnished 
wrappers. Use these in place of 
electrtilytics, in warm locations, 
or where good power factor is 
desired; use .also in compact high- 
gain ampliflers. 




RADIO-PHONOGRAPH 

ATTACHMENT 

(590) 

E KTF.RTA1N.MKNT «■ /i rii you 

icant it. is the keynote of thi- 
new. compact (llxS-x."! ins. high » 
idiom*grai»h attaehinent. It- two 
jdionograph pickup lea«!s coniuct 
into your r.'idio stt. At the flip 
of a switch you may have cither 
radio or phontigraidi operation. 




MOLDED SUPPRESSORS 
(592) 

AUTO.MOTIVE radio .li-trilm- 
tors and .‘-park plug suji- 
pressors may be had in ’’muhled 
ha k elite’* typo. .\n adajiter fits 
them to ‘’spade” t< rminaU. T' e 
nsistor i.s of carhoti, its ends 
luavily eU*ot rc*platt <1. AH com- 
mercial re>i'-tatice values arc avail- 
:ible. 




A I7W. P.A. SYSTEM 
(594) 

A n FXrELI.KNT iiisiluimm 
for eh et ioneering and l’..A. 
work at large gathering'-' ha- h< en 
developed u>iiig a r.S. a 50, two 
21 iris. and a 5Z3 IuIm ; the p« \v< r 
output reading i.s 17 W.; (rot 

\veight, 42 Ihs.), A 12-in. riyn- 
aniic r<‘pro<lue<*r anil a two-lmt 1 o»i 
microphone are part of the equip- 
ment, Ihis P.A. uriit et»n-mne- 
110 W. at no V. A.C. A mix* r. 
fader, and tone c* ntrol are | mi- 
n’ i<lcd. 




HIGH-FIDELITY AUDIO 
SYSTEM UNITS (596) 

R KALIZINt; the limitations of a 
>iingle retiroducer to obtain 
high-fidelity response, one mauu- 
faeturer has developed a series of 
’’full range sound comhinations” 
and as-oriate«l c<»mponents. In 
the figure are shown 2 medium - 
range dynamic reproducers, one 
high-frequeney dynamic repro- 
ducer. a fiehl coil supply unit, and 
a 2 channel filter unit. (Ev«*ry 
conceivable combination is avail- 
able from the manufacturer; a 
haflle mu-t he -upplied by the 
consumer. ) 




A 2 CHANNEL FILTER; 
LEVEL CONTROL (598) 

W ITH goorl input a 2 channel 
filter Nvithonit a variahle Cut- 
off hut with a hjgh-fre«iuency at- 
tenuator is .“at i- f:n‘tory. At high 
volume levels (.50 \V, ) a spec ial- 
type level c«mtrol maintains con- 
.stant inqu dance into the speakers. 




FLEXIBLE 2 CHANNEL 
FILTER (600) 

H ICH-FIDELITY amidifi.rs us- 
ing duo-range tipeakers re- 
quire a channel filter: a 5 \V. limit 
II. F. siuakor input attenuator; 
and a switi'h controlling cut-off 
at 4 . son. (l.rod. 8 .iiO(i, 14.000, ami 
20.‘»00 eych-. 







HIGH-GRADE ALL-WAVE 
RECEIVER (602) 

A n AI.I.-WAVE 1« tlllic super- 
hetirodync reci-iver ha.s been 
dovelopi-d whii h ineorporjitos a 
iiutnher of de-ign fejitures, inclml- 
irig A.V.C. The uppor or ”se- 
hetor” unit comprises the 12 coil 
uining system of the receiver and 
is similar to the C'onvert<*r shown 
as Item No. 570 in the preceding, 
NoNi-mher issue, hut with the ad- 
ilitioti of a tuning range that ern- 
hraces the standard broadcast 
channel. The lower unit contains 
the l.F, sy-tem, the second-de- 
tector. the clas“ A amplifying .sys- 
tem, and the rectifier unit. This 
superheterodyne covers the wave- 
length range of 576.0 meters 
(520 kc.) to 12 meters (25 mega- 
cycles). It utilizes 2 6 DCs. 1 
OAT. 1 6B7, 1 5Z3, 3 42s. 1 70 
and I 85; poNver consumption, 
160 W. 




"TWEETER" REFLECTORS 
(597) 

T he high-frequency output of 
some ■’tweeter” speakers is 
transmitted through a wnler angle 
than the “highs” of an ‘’ordinury” 
speaker, and in order to secure 
the widest distribution t<i pro\ ulo 
uniforni coverage th<‘ use of re- 
flectors, now available, is neces- 
sary. 




FIELD SUPPLY; A.F. 
TRANSFORMER (599) 

I N MODERATE quality high- 
fidelity amplifiers a field supply 
output of 25 to 30 will feed 1 
“auditorium” and 1 high-fre- 
quency speaker. To match the 
speakers to the amplifier a match- 
ing transformer of correct design 
must be used. 




A 7 W.P.A. SYSTEM 
|60t) 

F or commercial window advertis- 
ing, addressing indoor groups of 
not over 600 people, or fur Use 
at small outdoor gatherings, a 
n*‘w 7 W. amplifier usin.r one 79, 
two 42s. and an 80. Power con- 
sumption at 110 V. A.C. is 7 W . 
Microphone and phonograph mix- 
11 “, two-buttun microphone, and 
ail S-in. dynamic are furnished. 
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SHORT-CUTS 



IN RADIO 



FIRST PRIZE $10.00 

SECOND PRIZE 5.00 

THIRD PRIZE 2.50 

Honorable Mention 

EXPERIMENTERS: Three cash 

prizes will be awarded for the best 
“short-cuts*^ — Time- and Money-sav- 
ing ideas — submitted by readers of 
RADIO-CRAFT; Honorable men- 
tion will be given for all other pub- 
lished items concerning radio and 
its allied fields. 

Send us your “kinks** right away. 





Auxiliary fiald coili ol various resistances help the Service Man make speaker tests. 

INTERCHANGEABLE DYNAMIC FIELD COILS— Second Priie 

THERE are many instances when Service Men find their speaker facilities 
* insufficient for testing a repaired receiver. As is well known by this fratern- 
ity, the field resistance of a dynamic speaker of one set may be very much dif- 
ferent from that used in the speaker of another make. 

The best solution to this problem is to obtain a speaker whose field “pot** is 
easily removable, and wind up a number of auxiliary field coils which can be 
inserted and connected within a few minutes. Auto sets, for example, employ 
a dynamic speaker whose field resistance is between 6 to 8 ohms. For high-re- 
sistance coils No. 34 gauge enameled wire is satisfactory. For the aforemen- 
tioned 8 ohm coil. No. 22 gauge wire is the proper size. Use an ohmmeter for 
resistance measurement. Geo. C. Warner 



This rack, for rotating and supporting radio chassis, is wcallent for Service Men. 



SERVICE MAN'S CHASSIS RACK 
First Prlie 

THIS adjustable rack was designed 
* for the purpose of saving consider- 
able time and trouble when inspecting 
or servicing receivers. The chassis, af- 
ter mounted in the rack, can be rotated 
to any position, then firmly secured so 
that the servicing procedure may con- 
tinue. Thus, by means of this device, 
any part of the set can be thoroughly 
inspected without much waste of time 
and considerable weight lifting. 

The device is sufficiently rigid to per- 
mit drilling or any other similar work 
which requires a substantial founda- 
tion. Concerning the building of this 
rack, practically all of the necessary 
details can be obtained from the above 
illustration. Steel or iron should be 
employed in preference to any other 
metal for its construction. This gives 
the rack strength to support the heavy 
set chassis. Fred Vavra. 





Here is a b.ginners* simpl. code practice set. It operates from an A.C. light socket. 



PHONES 



nov., 



circuitclosing 

SWITCHES MOUNTED 
ON KEYS 



Phones 

TOY OR BELL RINGING TRANSPORMER. 



SIMPLE CODE PRACTICE SET— Third Prize 
LJERE is a practical and simple 
method of learning the code, or for 
improving your sending and receiving 
speed. A step-down transformer, with 
a 6 volt secondary, is connected in ser- 
ies with two pairs of phones and a 
buzzer, as well as the necessary two 
sending telegraph keys. The connec- 
tions or wiring arrangement is plainly 
shown in the adjacent illustration. 

The telegraph keys are standard “tele- 
graph line’* type so that sending or re- 
ceiving can be accomplished over the 
same pair of wires. The sender must 
keep his switch “open,** whereas the re- 
ceiver must keep his switch “closed.** 

A 120 cycle note is obtained in the 
earphones, which is not at all unpleas- 
ant. The phones must be of the high- 
impedance type, as other typos may 
burn out. Also, be sure to properly 
tape all connections to the primary 
winding of the transformer which leads 
to the 110 volt A.C. power socket. This 
precaution will save the constructors 
from dangerous shocks.-CASEY Iafrate 
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3 NEW TUBES 

Announcements of new tubes show ex- 
traordinary variety. Experimenters: use 
the "acorn" tube, below 5 meters. Set 
Owners: note the new "long life" im- 
proved-80 rectifier. Set Builders and P.A. 
Men: the 6A6 offers the 53's features at 
6.3 volts. 




Fig. A. Physical comparison cf the new "955" tube with an acorn. 



R. D. WASHBURNE 



THE TYPE 955 "ACORN" TUBE 

F irst announced as the “shoe-button’' 
tube (Radio-Craft, October 11)3:1, pp, 
205), this diminutive tube design has 
undergone extensive revision until, to- 
day, there is little room for comparison, 
except in size, between the “shoe-but- 
ton” tube, and the “acorn” tube — just 
announced by the Amateur Radio Divi- 
sion of RCA Radiotron Co, — and illus- 
tiated in Fig, A. 

In announcing the newest addition to 
the list of Commercially available tubes, 
emphasis has been placed by the manu- 
facturers upon the point that the 
“acorn” has been developed only for 
amateur and experimential use, and 
that it is in no way to be considered 
as a substitute for use in conventional 
types of receivers. This is an observa- 
tion the value of which the technical 
man will readily appreciate, inasmuch 
as, otherwise, a small army of broad- 
cast set owners, ever on the lookout for 
something to try out on their set, would 
besiege the manufacturer with useless 
inquiries. On the other hand, if the 
radio man will properly use this tube 
we may expect some startling develop- 
ments in new equipment of all kinds, all 
built around the “acorn.” The writer, 
for instance, in collaboration with sev- 
eral other technicians is working on one 
item which will depend for its results 
upon certain of the characteristics in- 
herent only in the “acorn,” 

The “acorn” tube, which carries the 
more official <lesignation of “955,” is a 
heater-cathode tube of the triode type, 
which may be used as an amplifier, de- 
tector, or oscillator at frequencies up to 
600 megacycles, or about one-half meter 
in wavelength. The 955 is the only 
com mere iaily-availahle trio<le capable 
of operating at the ultra-high fre(iuen- 
cies and it i> therefore indispensable 
for use in the 2,5 meter, and lower, 
wavelength bands. 

Although not designed especially to 
be used as a transmitting tube, it may 
be used as such just as other tubt*s are 
used in low-p(>wer transmitters by ama- 
teurs. 

When u.sed for this purpose, sufficient 
power output is obtainable in correctly 
designed circuits to cover the line-of- 
sight transmission distances (20 miles 
or more, depending upon the relative 
height of the transmitter and receiver) 



generally considered as the di.'*’tance 
limit in micro-wave transmission. 

Whereas the laboratory- model “shoe- 
button” tubes previously mentiontd 
were relatively inefficient, the commer- 
cial veision pre.^ents very attractive 
characteristics. For instance, the am- 
plification factor of the former, in the 
tiiocle type, was only about 4 per stage; 
the 955 triode, on the other hand, has 
an amplification factor of 25 — ever 
C00'< increase! (On the same basis of 
comparison, we may expect great things 
from perfected, commercial types cf the 
exjTerimental scrct)t-f/rid model demon- 
strated last year — if this model, too, is 
developed on a production basis; a 
dinrt-hcatcr, 2V. model in both types, 
too, would be of tremendous assistance 
in opening up new fields of research.) 

There is no connection base on this 
tube, nor is there a socket of any type, 
but the experimenter will find little 
difficulty in making one to suit his re- 
quirements; the elements terminate in 
short, stiff leads that protrude through, 
and are held rigidly in the heavy bead- 
ing of glass that encircles the “waist” 
of this pygmie in tubes. Circuits de- 
signed for operation in the ultra-short — 
(jr “micro” — wave region are very 
simple, and quite easy to opeiate. 
Comparatively little is known about 
“micro-waves,” like light rays — they 
seem to reach only about as far as the 
eye can see, and the ambitious experi- 
menter who delves into this virgin fit Id, 
with the “acorn” tube as an able ally, 
may be richly rewarded for his initia- 
tive. 

The cost of a complete sending aj.d 
receiving set-up is slight — the tube is 
inexpensive, the coils are easily wound 
by hand, a variable condenser costing 
less than a dollar may be used to tune 
the circuit, and only four dry cells or 
a 6 V, storage battery are required to 
light the filament; for “B” supply, a 
few (small type) 45 V. “B” batteries 
may be u.'ied. 

Characteristics of Type 955 Tube 
Heater voltage, 6,3 V, 

Heater current, 0.1 6-A, 

Max, plate voltage, 180 V. 

Grid voltage, 5 V. 

{Continued on pogc 373) 





Fig. B. above. The 6A6 power amplifier. 
Fig, C, below. The 80* long-life rectifier. 
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POWER TRANSFORMER 




HOW TO BUILD 

A TUBELESS 
"B" SUPPLY 

The "B" eliminator described here incor- 
porates the latest features in design. No 
rectifier tube is used. Instead, a mechanical 
vibrator and inverter replaces it. The power 
output is more than sufficient for the aver- 
age rural receiver or auto-radio set. The unit 
is simple to build, and offers Service Men an 
excellent means of augmenting their in- 
comes. C. W. PALMER 



T here are many homes in rural districts where elec- 
tric power supply is unavailable, that have radio re- 
ceivers which, of necessity, use “B” batteries. These 
sets are most of the 2 V. tube type, or of such ancient 
vintage that they use the old-fashioned 5 V. tubes typified 
by the OlA and 71A power tubes. Howev^er, the receiv- 
er's date of birth, whether 4 or 6 years back, is by no 
means an indication that it has outlived its usefulness. 
Considering times and conditions, and, by all means, the 
economical features of these old receivers, we find then 
ample justification for the retention of such receivers. 

Unfortunately, these sets are not always used all year 
round, due to the constant necessity and expense of re- 
placing batteries. Those who own such sets hesitate 
to make an expenditure of from 5 to 10 dollars for 3 or 
4, 15 V. “B’^ blocks; particularly when this expense occurs 
at least twice a year. To those, and other users of bat- 
tery-type receivers we recommend the construction of 
this “B*’ supply unit for completely eliminating “B" bat- 
teries. The initial expense is the only expense, even so 
far as tube rejilacements are concerned, since no rectifier 
tube is employed. 

To Service Men, particularly those who do auto-radio 
installation and service work, this unit offers a splendid 
opportunity to realize some profit on the sale and instal- 
lation of this device in cars. There are a considerable 
number of cars that still have installed the battery type 
of auto-radio set. Generally, the owner of such a set is 
not only annoyed by the continual expen.se of replacing 



“B” batteries, but also continuously complaining of the 
poor reception he obtains. This can be attributed to 
weak “B** batteries, inasmuch as good reception is only 
obtained w'hen the batteries are at their peak and deliver- 
ing maximum voltage. As they are used, the voltage 
slowly tapers downward and the set proportionately di- 
minishes in efficiency. Here again we have excellent rea- 
sons for the use of a ‘*B*' power unit such as will be 
described. Maximum voltage is delivered constantly, as 
a result of which maximum efficiency is obtained from 
the set at all times. 

Features 

The unit operates from a 6 V. (D.C.) source, and from, 
in practically all cases, the same storage battery which 
supplies the filament voltage to the tubes in the receiver. 
Therefore, in cases where a 2 V, “A” cell is used in con- 
junction with a 2 V. tube type receiver, a storage battery 
must be obtained. The storage battery, if of high ampere 
hour capacity, should last approximately 3 weeks, after 
which time it can be interchanged with the battery in the 
car to be recharged. This process can be repeated in- 
definitely, as a matter of fact it is in popular use now in 
farms where such units have been installed. Where a 
32 V. lighting system is installed, the battery can be re- 
charged, or, if of D.C. nature, the unit may be operated 
directly from the light socket with the proper series re- 
sistor for reducing the voltage to the level required. 

{Continifcd on page 377) 



Bottom view of the '*B'* supply unit; illustrating layout. 



Fig. I, Diagram. Divider circuit permits intermediate voltages. 
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READERS' 



DEPARTMENT 



A deparirnenf in which fhe reader may exchange thoughts and ideas with other readers. 



"CONVERTING BAHERY SETS"— 
LOCKERD 

Editor , Radio-Craft: 

The article, in the October, 1984, is- 
sue of Radio-Craft, on converting old 
battery sets has been reviewed with in- 
terest. 

Tn the calculation of the correct fila- 
ment resistance for use with the Air 
Cell battery, there is one factor 

that ha.s not been given consideration. 
While the current drain of the receivers 
in question is .630-A., this is with 2 V. 
applied to the filament. Instead, the 
current drain with a new Air Cell “A’* 
battery should be calculated at maxi- 
mum tube voltage of 2.2 V. At this 
voltage, the current drain will be in- 
creased by the ratio of 2.2 to 2.0 and 
therefore will be .G98-A. At this cur- 
rent drain the resistance required for a 
voltage drop of .33-V. will be .47G-ohm. 

A resistor of .524-ohm as specified in 
the article will cause a voltage drop 
with a new Air Cell **A’* battery of ap- 
proximately .35-V. The initial tube 
voltage will then be 2.18 V. instead of 
2.2 V. While this disciepancy does not 
seem large, the performance of the re- 
ceiver will no doubt be improved by be- 
ginning tube operation at the rated 
maximum voltage. This lower operat- 
ing voltage range will also somewhat 
curtail the service obtainable from the 
Air Cell battery. 

While the discrepancy is not of suf- 
ficient magnitude to cause concern, we 
thought you would appreciate this in- 
formation in the interest of accuracy 
and for possible use in any future ar- 
ticles of this nature. 

L. S. Fox, 

% National Carbon Co., Inc. 

30 E. 42nd St. 

Neiv York\ N. V. 



These comments by Mr. Fox will be 
greatly appreciated by those who not 
only wish to operate their sets from a 
2 V. Air Cell, but who wish to obtain 
maximum economy in connection with 
this type of **A** supply. 



BATTERIES FOR TEST EQUIPMENT 

Editor, Radio-Craft: 

Please allow me to bring your atten- 
tion to a matter pertaining to batteries 
for volt-ohm meters and radio testers of 
various types. 

With the Weston model 564 volt-ohm- 
meter manufactured in 1930-31 was 
supplied an Eveready No. 781 battery 
with two terminals. After trying in 



vain to get a new battery in Pitts- 
burgh, Pa., to fit niy Weston model 5G1 
volt-ohmmeter I visited the Pittsburgh 
office of the National ('arbon Co., where 
I learned that the Eveready battery No. 
781 was made in two styles slightly dif- 
ferent in size: the smaller size with 
two terminals and the larger size with 
four terminals. The terminals on the 
four-terminal battery are too far apart 
to fit in the slots provided in the Wes- 
ton model 5G4 volt-ohmmeter. 

The manager of the National Carbon 
Co.'s Pittsburgh office tried to find a 
jobber in Pittsburgh who stocked the 
two-terminal battery but without suc- 



"HOW DO THEY DO IT?” should be the title of 
the view, below, of a price-card exactly as it ap- 
peared in the window of a radio dealer in New 
York City who depends upon catch lines to get 
transient customers into hts store. 

No wonder Mr. Set Prospect comes madly dash- 
ing back to Mr. Small Town Dealer with fire In hts 
eyes, and goodness knows what violence tn hts 
heart, remarking something that sounds about like 
this: "You're trying to gvp me! I can buy 'in the 
city* for less than half the price you want, the 
same identical set you want to sell me!” If the 
dealer is "wise” to the wiles employed by a small 
minority of the retail radio stores he may be able 
to guess something of the true state of affairs— 
that there was a "catch wording” of the window 
sign that informed the prospective set purchaser of 
the "bargain." 

Note that. It would appear from the Illustration 
below, there Is an "extra special price" on a well- 
known, high-quality all-wave receiver. Presumably, 
this extra special price Is the figure of $19.95, im- 
mediately following, but Such Ts not the case! If 
your eyesight is quite good, you may be able to 
discern the balance of the wording — "allowance on 
old radio"! 

Such dubious business methods are practiced only 
by short-sighted institutions, for most people shy 
from doing business with houses that go in for 
tactics of this type. They may "bite" once, but it 
is "undertake’-s' " business — the first sale is the last. 
And what is worse (or better, as you prefer}, they 
warn their friends against doing business with a 
firm that tricks its prospects by means of the "mis- 
leading statements" racket. 




coss. (Some mail order houses list the 
four-terminal battery as the Eveready 
No. 781, judging from the dimensions 
given in their catalogs.) 

The manager of the Pittsburgh of- 
fice of the Weston Electrical Inst. Corp. 
did not know of the two model 781 
Eveready batteries, although “many 
service men have to come to me,” he 
said, “to have batteries sent from the 
factory at an increased cost for ship- 
ping one battery.” 

The burgess No. 5360 unit has the 
terminals about M inch too close to- 
gether to use in the above-mentioned 
volt-ohmmeter. 

There are, no doubt, many men 
throughout the country who have had 
much trouble getting batteries to fit 
their testing apparatus, due to lack of 
uniformity of batteries used for this 
purpose. 

August Kuiders, Jr., 
264 Hcftrcr Are., 
Einnia^vorfh, 
Pi’tsbnrffh, Pa. 



"SUPER-SHORT RADIO WAVES" 

Editor, Radio-Craft: 

I have read with intere.'t the article 
which was published in the October, 
1934, issue of Raoio-(>raft, entitled, 
“Super-Short Radio Waves.” 

You have not mentioned aii>-where 
that this was a joint paper by Messrs, 
Linden, Braden, and myself, as ap- 
peared on the title of the I.R.E. con- 
tribution. Furthermore, several addi- 
tions and interpretations have been 
made in the paper you published which 
were unwarranted by anything I said 
at the I.R.E. meeting or by the synop- 
sis originally submitted to you. I 
fev particularly to the first paragraph 
on page 2.32 which is entitled, “Modu- 
lation Without Sidebands.” 

No such statement was made. I cer- 
tainly did not intend to create any im- 
pression that we had developed such 
a modulation system, since I do not 
consider that this is possible. We did 
state that frequency modulation could 
be very much reduced by means of the 
modulating system which was u.sed. 
However, the normal sidebands inci- 
dent to amplitude modulation would 
still be present. When using centime- 
ter wave transmitters, the frequency 
swing, due to undesired frequency mod- 
ulation, is so much greater than any 
sideband spacing produced by normal 
amplitude modulation, that the normal 
10 kc. spacing used in broadcast trans- 
mitters would (Continned on paffe 374) 



RADIO-CRAFT for DECEMBER, 1934 



345 



www.aiTiericanradiohistorv.coin 








Members of the ORSMA will 
welcome the opportunity of ex- 
changing ideas and experiences 
in this "meeting place" of the 
Association. 

Every month RADIO-CRAFT 
will publish the most interesting 
letters from members for the in- 
terest and advancement of the 
entire Association. Send In your 
ideas for expanding the ORSMA, 
now. 




Fig. A 

Th« panel of the simple fester. 



A VOLT-OHMMETER 

Radio-Craft, ORSMA Dept.: 

A volt-ohmnieter, small enough to be 
convenient and covering average re- 
quirements is a very useful piece of ap- 
paratus. For bench work, the usual 
set analyzer is usually too bulky and 
is often in the way when you are work- 
ing; the described apparatus can re- 
place it to advantage where extreme ac- 
curacy is not necessary. 

The usual multi-range meter is built 
around an expensive milliammeter and 
uses expensive multipliers. This one 
can be built complete for about half the 
cost of the better meter. 

The top row of pin jacks (Fig. 1 and 
Fig. A) is the voltmeter range. Resist- 
ance A is 1,000 ohms less the internal 
resistance of the meter. B is 9,000 
ohms. If this resistor cannot be se- 
cured, connect a 3,000 and 6,000 in 
series or any combination that adds up 
to 9,000. C is a *10,000 ohm and D is a 
50,000 ohm resistor. 



The milliammeter range is normally 
5 ma. The single pole single throw 
switch closes a shunt S which doubles 
the meter range. Any other shunt may 
be chosen if other ranges are required. 
This shunt should equal the meter re- 
sistance. If the correct resistance is 
not at hand, connect the meter, a “C” 
battery of about 4.5 V. and a 2,000 ohm 
variable resistance in series. Adjust 
the rheostat until the meter deflection 
is full scale. Then connect a resistance 
across the jacks or meter leads. Vary 
the resistance across the meter until 
the needle reads half scale. Do not 
disturb the potentiometer or rheostat 
in series with the meter during this 
time. When enough wire is inserted to 
give exactly half-scale reading, solder 
it from one jack to the switch. The 
other switch lead is soldered to the sec- 
ond jack. Then opening the switch 
gives 5 ma. full-scale reading. Closing 
it extends the range to 10 ma. 

Continuity jacks are connected up 



with and 22 or any convenient 
voltage and by means of the single-pole 
double-throw switch will cover a very 
wide range, 0-20,000 and 0-100,000 ohms 
can be read. 

Then too, everyone wants an output 
meter for aligning condensers, etc. 

With an adapter easily made from 
spare parts, this makes a very good 
output meter. See Fig. 2. An old 5 
prong tube base and a socket is all that 
is necessary. File down the socket un- 
til it fits tight in the tube base for a 
distance of %- to ^-in. Shorten the 
plate lug on the socket, leaving enough 
to solder a wire on easily. Solder wires 
on H, H, K, and G prongs. Drill two 
holes in the tube base, one fa~in. from 
the bottom, one /Ij-in. from the top. 
Bare the wires for a distance of about 
2 ins. from the ends. Cut otf one end, 
leaving about -in. of wire. Solder 
this to P prong on socket after push- 
ing it through the upper hole in the 
(ConthiHcd on page 379) 



Fig. 2 

Adapter for output meter test*. 
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Fig. 3 

A wide-range capacity tester. 



Fig. 4 

Improvising **doublet” aerial coupling. 
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A NEW WIDE-RANCE 

VARIABLE 
OUTPUT P.A. 
AMPLIFIER 




Fig. A. The scales illuminate as the circuits are introduced. 



P.A. Men will find it to their interest to read 
about this amplifier which has important in- 
novations. It marks a drastic departure and 
improvement over conventional design. 

CHARLES R. SHAW* 



T his modem public address sys- 
tem combines onto one chassis a 
high-gain pre-amplifier, a high- 
fidelity class A voltage amplifier, 
a high-power class B power amplifier, 
a 6 volt and 110 volt AC power sup- 
ply, a 4 position mixer-fader control 
panel, and an efficient series of cir- 
cuits evolved around the newest tube 
— the 6A6. Simplicity of installation 
and operation of this system is great- 
ly enhanced by incorporating a self- 
contained control panel, power supply, 
pre-amplifier, *‘mike**-current supply 
and individually lighted translucent 
control dials — a quick glance at the 
instrument panel (even in the dark) 
tells you which device is in or out of 
the circuit and its degree of attenua- 
tion. A snap of a switch permits you 
to read and adjust the current flowing 

•Oeisiun En«’r roliimhia SihihiI System To. 



through each button of the carbon 
microphone. The simple insertion of a 
plug into the amplifier makes it ready 
for 6 volt operation or 110 volt A.C. 
use. Another switch offers high or 
low' gain characteristics, while a third 
switch offers choice of three different 
audio output levels, 5 watts true class 
A (with two type 45 tubes), 25 watts 
class B (w'ith tw'o type 6.\6 tubes) or 
50 watt class B (w'ith four type 6A6 
tubes) . 

Uses the New 6A6 Tube 

The development and perfection of 
the 6A6 tube marks a new' era in the 
production of universally-powered 
public address amplifiers inasmuch as 
it repre.'^ents the most powerful tube 
designed with 6,3 volt (,8-amp.) heater 
and represents a natural outgrowth of 
the 53 to w'hich it is identical in every 



re.spect, excepting in its heater char- 
acteristics (the latter requiring 2.5 
volts at 2 amperes). The 6A6, like its 
older brother, employs an indirectly- 
heated cathode which functions equal- 
ly well regardless of whether heater 
current is obtained from a storage 
battery or from a 6.3 volt winding 
on a power transformer. This operat- 
ing feature eliminates the necessity of 
replacing tubes or using adapters 
when changing from 6 volts D.C, oper- 
ation to 110 volts A.C, operation or 
vice versa. 

Although the 6A6 contains two high- 
Mu triodes in one glass envelope, which 
were originally designed to be used 
as a complete push-push class B out- 
put, it is particularily suited for u.se 
as a two-.stage resi.stance-coupled am- 
plifier with a gain of 720; as a com- 
{Confirmed on }>nge 369) 



Fig. I, Wiring diagram. Any power output from 5 to 50 watts class A or B can be selected. 
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Auxiliary connections 
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FILAMENT 
CIRCUIT 
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Amplifier. 
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Fig. A. Appearance and parts layout of this novel amplifier. 



AN 18-36 WATT 
P. A. AMPLIFIER 

The latest in P.A. amplifier design, and of 
interest to all public address and sound men! 
Never before has an amplifier with such tre- 
mendous power output, using type 45 tubes, 
been designed. Four 45s in the final power 
stage produce an output of 36 watts, more 
than enough for the average large installa- 
tion. Other versatile features are described. 




’4^ 



Fig. B, above. 

The power supply unit, and layout. 

A ii 




Fig. C, above. 

Material employed in under side of amplifier. 



Fig. D, below. 

Bottom view and layout of power supply. 

? 




E xperience in the public ad- 
dress field has shown that an am- 
plifying system capable of deliv- 
ering 30 to 40 W. of audio power 
will meet the great majority of public 
address applications. In 50 of these 
cases an amplifier capable of an output 
of 15 to 20 W. will prove satisfactory. 
An audience of 5,000 to 7,000 can be 
covered by a 20 W. amplifier working 
into a battery of high-efficiency dynam- 
ic speakers. Also, it is well to remem- 
ber that the full capabilities of an am- 
plifier can only be realized by the se- 
lection of an efficient reproducer. Five 
watts of audio power fed into an effi- 
cient reproducer is equivalent to 20 W. 
of audio power using an ordinary re- 
producer. 

Although power output is probably 
the most important con.^^ideration in 
this type of work, fidelity of reproduc- 
tion appears as a very close second. A 
frequency response of plus or minus 2 
db. from 100 to 8,000 cycles should be 
considered adequate of the amplifier. A 
frequency response better than this 
probably will never be realized in the 
conventional reproducing system. As- 
suming the reproducers to be unusually 
good, the auditorium must possess ex- 
traordinary acoustic properties to per- 
mit a frequency response appreciably 
better than that set forth above. 

Coupled with the power output and 
fre<iuency response are the very impor- 
tant requirements of economy and ver- 
satility. The amplifier should be semi- 



portable and capable of use in the 
sound truck, or of operation directly 
from the A.C. lines for use in theatres, 
churches, dance halls, restaurants, etc. 
To meet sound truck requirements, the 
amplifier should be economical in op- 
eration and should consume no more 
than 200 to 250 W. power. To meet 
the portability requirements, the size 
of the amplifier is limited to the con- 
ventional carrying case of 20 x 20 x 
10 ins. To meet the requirements of 
operation in such rigid applications as 
theatres, churches, etc., the amplifier 
should be capable of rack and panel in« 
stallation. In addition to this mechan- 
ical versatility, the system should be 
as versatile electrically as is consistent 
with the size and weight specifications 
set forth above% The voltage amplifier 
should be capable of providing the 
maximum amplification possible con- 
sistent with sUibility, tube noise, and 
A.C. hum. The voltage gain thus ar- 
rived at will require a minimum of prc- 
amplification. Standard lines of 200 to 
500 ohms should be provided at the in- 
put and output of the amplifier. To 
reduce the bulk as far as possible, some 
system of mixing various inputs mu.st 
be made available and integral with the 
main unit. 

The Amplifier 

Audio amplifiers may be grouped in 
three general classifications, the class 
A amplifier, the class B amplifier, and 
{Co)ifinucd on page 379) 
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BUILD THIS 
5 TUBE MIDGET 
SUPERHET. SET 

While most constructors avoid building 
midget superhet receivers, because of 
crowded wiring and layout, this unit should 
not impress even a layman as being of such 
design. It employs only 5 tubes, and oper- 
ates from 1 1 0 volts A.C. or D.C. 

HUBERT L SHORTT* 




Diagram of this small 5 tube Superhet. receiver. Includes a dynamic speaker 
mounted on chassis. Operates on either llO volts A.C. or O.C., and well, too. 

•Thief Kimiru'cr. lCa<!in To.. Iiu. 




O NLY a few short years ago a supcrlietorodyne-type 
broadcast receiver was an imposing piece of ap- 
paratus, with a chassis rarely less than a yard 
long and containing enough parts to stock a small-town 
radio shop. The radio fan who had enough money to build 
one usually spent two weeks on the assembly and wiring 
operations and another two weeks trying to get the animal 
to work! 

How different things are today! Tubes, circuits and 
power systems have been simplified and improved to such 
an extent that a highly efficient superhet, complete with 
power pack and even a dynamic speaker, can be built into 
a cabinet measuring less than a foot long and half a foot 
deep and high. The variable condenseis and tuning coils 
of the average 1931 super required as much space as that 
alone. 

An excellent example of modern superheterodyne tech- 
{Contumed on page 375) 



A MODERN 10 TUBE 
ALL-WAVE RECEIVER 

The features of this receiver are numerous, 
and of interest to all short-wave listeners 
and "hams." It incorporates a beat oscil- 
lator which permits amateur C.W. recep- 
tion. Shielded "drawer" type of plug-in 
wave-length range. 

S. MILLER* 




T his receiver is complete in every 
detail ami can be efficiently used 
by either the short-wave fan, the 

•I’liivf Km«*r.. Radio Corp. 



amateur, or the commercial operator 
without any change whatsoever. 

Every worth-while short-wave fea- 
ture is incorporated in this set, such as 




continuous band spread, T.R.F. pre- 
selector stage, drawer coils, A.V.C., va- 
riable audio and radio frequency vol- 
ume control, electron-coupled oscillator, 
audio beat oscillator, sensitivity meter, 
plate supply switch, phone jack, tone 
control, etc. The entire receiver, in- 
cluding the power supply, is mounted 
on one sturdy, chromium-plated steel 
chassis and housed in a beautiful, crys- 
tal-finished metal cabinet or for instal- 
lation in any type console. 

Construction 

The main tuning is accomplished 
with a in. special vernier illumi- 
nated aeroplane dial accurately cali- 
brated in meters, kilocycles and mega- 
cycles. The operator can at all times, 
{Continued on page 374) 
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Fig. A. Midget tester helps rr^ake the Service Man's task easier. 



A SERVICE MAN'S 

P E E - W E E 
ANALYZER 

The instrument described is a combination set 
analyzer and point-to-point tester. A single 
meter permits A.C.-D.C. measurements, volts 
and ohms tests, all on a 5" X 61/2 ' X 2 ” panel. 

E. J. SAMPSON 



M any attemptJ5 have been made, 
and are still being made, to 
reduce the extreme bulk that 
Service Men are forced to car- 
ry around with them when making serv- 
ice calls. While most of them perform 
the actual repair work in the shop 
nevertheless it is essential that some 
sort of test equipment, for analysis of 
the trouble, be taken along to the call. 
Then, of course, there are numerous 
tools to be carried for removing the 
chassis or speaker (or both), or for 
soldering purposes, replacement of de- 
fective parts, etc., etc. Bulky anal- 
yzers, while highly desirable from an 
angle of efficient testing, since they 
contain all requisite meters for all 
testing and adjustments, nevertheless 
present the greatest burden. For that 
reason Radio-Craft magazine has 
published numerous types of ultra- 
midget analyzers, so that the Service 
Man's load might be considerably 
lightened. 

And now we present what 
we believe to be the smallest 
practical and complete anal- 
yzer that has «ver been built, 
its functions and capabilities 
are multitudinous. As a mat- 
ter of fact, it will do almost 
everything that the most ex- 
pensive and elaborate set 
tester will do. It is a combi- 
nation set tester and point- 
to-point multi-volt-ohmmeter. 

It will measure both A.C and 
D.C., employs an analyzer 
plug and cable (which can 
be unplugged from the side 
for use in a bench t<»st set- 
up) which will permit test- 
ing tubes within the receiver; 
also socket voltage and cur- 
rent analyses. All point-to- 
point measurements are pos- 
sible with this unit. The 
actual dimensions of this in- 
strument (panel only) are 
5x6 V^x2 ins. deep. 

The ranges of the unit, 
made possible by the use of 
a Weston multimeter, are as 
follows: 

0-5 V., A.C. or D.C. 

0-10 V., A.C. or D.C. 



0-50 V., A.C. or D.C. 

0-100 V., A.C. or D.C. 

0-500 V., A.C. or D.C. 

0-1,000 V., A.C. or D.C. 

0-5 ma., D.C. 

0-50 ma., D.C. 

0-500 ma., D.C. 

0-100,000 ohms, range 

0-1,000 ohms, range 
(with battery adjustment for both 
ranges.) 

Construction Data 

Despite the unusually small dimen- 
sions of the instrument, congestion of 
parts is not true in this case. The pri- 
mary reason for this is in the selec- 
tion of proper material for use in con- 
structing the unit. The jacks are of 
miniature dimensions, and yet with suf- 
ficient insulation to eliminate the possi- 
bility of breakdown on potentials even 
as high as 1,000 V. The use of a single 

Fig. I. Diagram of insfrumenf. The numbered 

ferminalt correspond fo socket terminals. 
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meter of course minimizes the need for 
considerable space. Two simple toggle 
switches permit quick and simple 
changeovers from A.C. to D.C., or 
ohms or current measurements. Ex- 
tremely small single-open-circuit jacks 
facilitate external measurements with- 
out creating internal interference in 
the analyzer circuit. The plugs em- 
ployed to plug into these jacks are 
specially designed for the purpose. It 
should he emphasized at this point that 
only standard manufactured items that 
are readily available to any construc- 
tor have been used, and are referred to. 
The multiplier values and shunt resis- 
tors are all indicated in the schematic 
diagram shown in Fig. 1, and must be 
obtained in the values specified, if ac- 
curacy is de.sired. They are calculated 
for the \W‘ston multimeter, model 301, 
and are only suited for this meter. 
Adaptation of any other type of meter 
will necessitate recalculation of all 
necessary resistors. 

Complete Tests Possible 
As explained, previously, 
not only can this instrument 
bo used for point-to-point 
tests and as an analyzer for 
reading socket voltage.s fi om 
the receiver sockets directly, 
but all external measure- 
ments as well with the anal- 
yzer plugged into the set 
socket can be made. The 500 
ma. range will permit check- 
ing the emission of extreme- 
ly large power tubes, thus 
making it an ideal instru- 
ment for the sound ov P,A. 
technician as well as for the 
.Service Man. Al.^o, the 1,000 
V. range of the voltmeter 
permits testing of power sup- 
ply devices that deliver high 
voltages within this range. 
Inasmuch as no selector 
switch is incorpoiated within 
this unit, all measurements 
are made by the simple pro- 
cess of connecting two flex- 
ible test leads with terminals 
to the reejuisite “range" 
posts on the instrument. The 
adapter harness connects to 
{Co7itinucd on page 363) 
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THE LISTENING POST 

For All-Wave DX-er$ 

The listener-in will find, in this department, much valuable 
data of great aid in obtaining all-wave foreign reception. 
All suggestions are of a practical nature. 

C. A. MORRISON 




What to Listen for During November- 
December 

T he season thus far has been char- 
acterized by an unusual number of 
South American stations becoming 
evident on the broadcast band. 
Static, the bug-a-boo of every DX-er, 
and which bothered us all last winter 
seems to be much less prevalent this 
season and an excellent DX-ing season 
is predicted. Australian and New Zea- 
land stations are again with us as was 
predicted in the last issue of Radio- 
Craft, and should be easily heard with 
a little patience and adherence to the 
rules laid down in the November num- 
ber. Japanese signals are being re- 
ported up and down the Pacific coast. 
It is a little early, however, for these 
signals to be heard in the Central or 
Eastern states. European stations are 
making an early appearance on the east 
coast, and by the end of November will 
be coming in with fair consistency over 
the Eastern portion of North America. 

On the short-w'aves the 49 meter band 
is again becoming vei*y active as the 
summer static wanes. This band fair- 
ly bristles wdth stations, which are in 
fact a good deal too close together, but 
provide both top notch sport, and an 
added incentive to the skill and pa- 
tience of the DX-er in pulling them out 
from between their neighboring stations 
on adjacent channels. One of the sur- 
est signs of approaching winter is the 
early fading out of the 20 meter ham 
band, and the 25 meter broadcast band. 
During the summer months it is not at 
all unusual to hear hams until mid- 
night. Now with the coming of dark- 
ness the stations have disappeared un- 
til the next day. 

The Best South American Stations To Try For 
Reception of South American sta- 
tions is best from darkness to about 
8 P.M., E.S.T. Once in a while these 
stations may be heard on a late sched- 
ule or broadcasting a special DX trans- 
mission in the early morning hours. 
Watch the DX calendar in Radio-Craft 
for all special broadcasts of this nature. 
In the early evening the South Amer- 
ican’s naturally occupy the same chan- 
nels as the U.S.A. stations and may be 
received only with patience and persist- 
ence, and when the local station on 
the channel is not coming through 
with as great a signal strength as 
usual, or is fading. The presence of 
these foreign signals may be detected 
by a heterodyne whistle on the local 



station. Often during a momentary 
lull in the local program, or during a 
speaking period the Spanish stations 
may be plainly identified in the back- 
ground. In the eastern portion of 
North America, often times the South 
American stations come in louder than 
the local stations, for a few* minutes at 
a time. The following are the best 
heard of these stations. 



ChU Freq. Watts 
LRS B30 27.000 

LR2 910 

LR3 
LR4 

LR9 1.030 
LRS U50 



8,500 
950 (2.000 

990 (2.000 
“ 5.000 

20.000 



LS2 1.190 40.000 



Name Loratlon Dial 

Radio Excelsior Buenos Aires 

Radio Prieto Buenoa Aires 

Radio Naeional Buenos Aires 

Radio Splendid Buenos Aires 

Radio Fenix Buenos Aires 

Radio Paris Buenos Aires 

Radio Prioto Buonos Aires 



Reception of European Stations 

Reception of European stations on 
the broadcast band probably offers more 
attraction than any other field of DX-ing 
as the handicap is greater as the time 
difference is unfavorable for broadcast 
reception from east to w*est. Neverthe- 
less European reception on the broad- 
cast band was enjoyed by hundreds of 
l)X-ers last wdnter and wdth the num- 
ber of high pow’er stations in Europe, 
and receiving sets becoming more and 
more selective and sensitive, it is not 
at all a hard thing to receive a Euro- 
pean station in the eastern portion of 
North America by following our recep- 
tion table, European reception usually 
starts about the last of November, 
reaches a peak in December, and grad- 
ually loses signal strength until it com- 
pletely vanishes about the last of Feb- 
ruary. The central states also enjoy 
this field of reception occasionally, and 
once in a while a signal wdll filter 
through to the Pacific coast, especially 
in the Pacific northw’est as here the 
signals coming over the arctic regions 
have less land surface to cross. Euro- 
pean stations must be tuned for from 
dark to around 0 or 7 P.M„ E.S.T., as 
at this hour most of the European sta- 
tions close down for the night. You 
may again tune for them at around 
midnight or a little after as they begin 
to come on the air again with their 
early morning programmes. Saturday 
evenings are u.sually best for European 
reception. 

Keep Records 

As we go into the thick of our DX- 
ing season we sugge.st that every radio 
listener acquire .some kind of a log 
hook. A notebook of some kind is usu- 
ally most appropriate. This should be 
kept handy by your receiver for jotting 
down notes of interest in connection 



wdth your DX listening. The manner 
in which you keep this log is a more or 
less personal matter, as every dyed- 
in-the-wool DX-er has his (or her!) 
own pet system. In general we suggest, 
in order that this log may be a valuable 
scientific record as well as a source of 
pride to its owner, that it should be 
kept in a neat and orderly manner. 
Start by jotting down at the top of the 
page the date. Under this heading 
should come a general weather report, 
consisting of a brief resume of weather 
conditions at the time, including tem- 
perature, wind direction, fair or cloudy, 
moon or none, and if possible a baro- 
vietrk pressure reading. Below this 
start your actual detailed record. This 
usually consists of the time (hour and 
minute) in a column to the left, and 
a description of the station being re- 
ceived in columns across the page, giv- 
ing call, frequency, power and your 
dutl setting. At the right should be 
remarks on how the station w'as being 
received. The understandability and 
volume of the signal is usually recorded 
using the following scale for reference. 

Symbols for Reception 
Q Understandability 
Q1 Not understandable 

Q2 Only a word now and then understandable 
Q3 l'nder«tandable with difficulty 
Q4 Can be well understood 
Q5 Every word easily understandable 

R Volume (Signal Strenjtth) 

R1 Extremely weak R6 Rather stronir 

R2 Very weak R7 Stronic 

R.3 W'eak R8 Very stronir 

Rl Rather weak R9 Extremely stronjr 

R5 Fair 

Thus a station w’ould be given a 
Q4 R5 rating in your log if the words 
were clearly understandable and pos- 
sessed of a fair signal strength. 

Many DX-ers prize their logs very 
highly. A DX-er’s log is to him what 
the stamp album is to a stamp collec- 
tor. It is his record of achievements 
in this fascinating pastime. Next issue 
w’e shall go a step further and describe 
the collecting of station verifications, 
which by many is regarded as the su- 
preme pleasure in DX-ing. 

The DX-ers' Report; Short Waves 

R. H. Tomlin.son, Port Chester, N. Y., 
w’rites that CPS, Radio Illimani is hack 
again on 41). .34 meters (0080 kc.) from 
8 to 9 P, M., E.S.T. He al.so received 
a notice from HJIABE, Cartagena, 
Colombia, saying that the govetmment 
had made them go back onto 49.05 met- 
ers (6,115 kc.). Station ORK, in Ruy- 
{Contmacd on page 368) 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 



WHAT THIS DEPARTMENT 
IS FOR 

If is conducted especially for 
the professional Service Man. In 
if will be found the most unusual 
troubles encountered in radio 
service work, written in a prac- 
tical manner, by Service Men for 
you. 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kinks that 
may help your fellow workers? 
If so, let us have them. They will 
be paid for, upon publication, 
at regular space rates. 



CROSLEY 30S CHASSIS 

fiCET noisy, unstable,’’ was the re- 
^ port; (see Fip. 1, for circuit in- 
volved). Inadequate rating was the 
cause of failure of one of the two 
parallel 11,000-ohm stahilizinp resist- 
ors; the other was charred. Both were 
replaced but intermittent reception 
still occurred. This was finally traced 
to an open either within the heater 
prong^ or within the base of the 27 
first A.F. tube. A new 27 was in or- 
der and the set worked fine. Some 
months later similar complaints were 
received and, on test, low plate volt- 
age and high plate current were found 
on the 27 detector. High plate cui- 
vent was due to a shorting 0.5-mf. de- 
tector cathode re.'^istor bypass con- 
denser giving no bias on the 27 ; low 
plate voltage was found to be due to 



Fig. I. Crosley 3C5— “noisy, unstabi«.** 





Fig. 4 R.C.A. Victor M-34 “B“ vibraior repairs. 

the drop in a normally 55, 000-ohm 
plate supply resistor. .-Apparently, too, 
due to leaks, some plate current was 
flowing intermittently through the 
R.F. bypass from plate to cathode tend- 
ing to further increase the apparc}if 
plate current. A leaky 0.5-mf. A.F. 
coupling condenser was also found. Re- 
place the two 55,000-ohm resistors, 
two 0.5-mf. condensers, and the mica 
.001 -mf. plate bypass condenser and 
normal operation will be restored. 
Check the electrolytic condenser if the 
SO-plate current is too high. 




RATTLES IN DYNAMIC SPEAKERS 
AT HIGH OUTPUTS 

THE writer has often run into dynam- 
* ics which rattle and blast, or more 
properly buzz at high output levels but 
which are fine at low and moderate 
outputs. What is needed is a new 
spider and since this is an integral part 
of the assembly it is either necessary 
(1) to put in a new cone, (2) to use 
some other remedy, or (3) to sacri- 
fice volume. The second follows as a 
matter of course. Due to fatigue or 
some other cause the spider simply 
(Confinucd on pof/c 372) 



Fig. 2. Eliminating dynamic reproducer rattles. 




Fig. 5, above. G.E. model T-41. 

/L Cc ^0 V 3 

Fig. 6, below, niilco — early 90s and 20s. 
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Radio Service Data Sheet 



PHILCO MODEL 200-X 10 TUBE HIGH-FIDELITY SUPERHETERODYNE 



(Frequenqf range; S40 *o 1,720 kc.\ output: )5 watts from two 42$ in cla$$ A prime. Features: fidelity-selectivity control; special^ high-fidelity re> 
producer [frequency range* 50 to 7,500 cycles], and “sound diffusing cabinet construction; bass-tone control; meter tuning; A.V.C.) 




Above, Philco model 200-X High-Fidelity set. 
Below, location of alignment condensers. 
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1FT3 TERTIARY cao 



Below, schematic circuit of the 200-X. 



This is the first cummenial rudin set ile- 
siL’ned ftir hisrh-4|uality diKil reception of 
btandard 10 kc. l)road(*nEt stations, omZ the 
new 20 kc. ”hit?h-fidelity*’ stations just be- 
low* 200 meters; a smoothly adjustable con- 
trol varies the selectivity from **sharp” to 
“broad.” 

As the circuit of this receiver differs con- 
sitb-rably from previou<< dtsisrns, a rt’siime of 
its <<ut standing characl«‘ristics is essential to 
the Strvice Man, and of interest to the tech- 
nician. 

The selectivity afforde«l by stape VI elimi- 
nates imape-fretjuincy respons** and crtiss- 
modiiIatii>n. Resistor Rl3. 10 ohms (“selec- 
tivity losser *A*”) broadens, to 15 kc. selec- 
tivity, the resonance of the first-detector 
tiini-<l input circuit ; resistor Kir», 50 000 
tihms (“selectivity losser *B* ”, performs a 
similar function in the oscillator tuned in- 
put circuit. 

Tertiary- (third) windinp trap circuits L, 
4.f I.F.T.’s 1 and 2, tuned EXACTLY to the 
carrier frequency, clip the tops of the reson- 
ance jeaks (leavinp a double-peak character- 
i»-lic) by absorbina some of the enerpy in 
the low- and midtlh--fr(M|uency repistcr— <*f 
the l.F.’s audio component — and thus ac- 
centuatinp the hiph-fremieney repister. 

The depree of this absortdton determines 
the s«'Ifclivily of the circuit, and is a func- 
tion «»f the ilepree of eouplinp between the 
primary and secondary windinps of l,F.T.*s 
1 and 2, as determined by the seltinp of 
the “fidelity-selectivity’* control — resist<»rs 
R24A and R24B (“stlectivity controls *A* 
and ‘B* ”), and R24C (“sensitivity compen- 
sator”) . 

With<(Ut the rtsistance of R24A and R24R 
in the re.'jpeclivt circuits the tertiary or trap 
windinps L act as a heavy loail across the 
l esiH'Ctive secontlary windinps, which r< suits 
in wide-hand (decreased I.F. selectivity) re- 
ception and decreased sensitivity; the loss in 
sensitivity in this manner is then ctonpen- 
sat«d simultaneously by an automatic in- 
crease in amplification, since the sittinp i>f 
the “fitielity-selectivity” control decreases 
the amiaint of resistance effective in eath<>de 
resistor R24C, thus increasing the smin of 
tubes V2 an«l V3. 

With the ixsistancES of R24A and R21H in 
circuit the trap action is very slipht, and 
circuit seUctivity and sensitivity aie greatly 
increasL'd. 



The A.V.C. circuit controls the gain of 
tubes V2 and V3. The A.F. driver stage de- 
livers power to the control-prids of V7 and 
V8 via step-down transformer Tl. 

At low-voliime settinps of manual volume 
control HG6A. units R73 and C76 become ef- 
fective in boosting the bass-note response, 
regardless of the setting of tone control 
switch Sw\ 2. At high-volume settings of 
RG6A, units R73 and C76 again become ef- 
fective in bass-note emphasis when switch 
Sw, 2 in position “A** ahorts and grounds 
condensers C. 

Because of the double-peak resonance anti 
broad selectivity of the I.F. circuits, sharp'y- 

Honated coil LT is rt<iuired, in conjunction 
with amplifier tube V9, in order to obtain 
ixact mid-resonance indication of the shad- 
owgraph meter. 

Railio freejuency choke R.F.C. tuned by 
variable conilenser C4 9 is a 10 kc. filter. 
The purpose of this filter is to remove any 
.«tde-bandH of a signal which may be coming 
through fr«im an adjacent channel and to 
prtivide clear amlio reception up to 10,000 
cycles. This means that tke audio channel 
from thia point onicard ia responaivc to fre- 
uuinciea up to 10,000 cycles, 

(Refer to Ramo-Ckaft Data Siiket No. 
128 for additional data concerning alignment 
procedure, ami recommendations for best 
operation of this sit — which establishes a 
precedent in radio receiver design.) 




Above, socket layout for voltage tests. 
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RADIO-CRAFT'S 
INFORMATION BUREAU 



ELECTROLYTIC CONDENSERS FOR 
CONDENSER-START TYPE MOTORS 

(29S) Mr. Anthony Wade. Durham. N.C. 

(Q.) I have a small electric motor, for tele- 
vision work, which is about 1/32 horsepower and 
desiiined to operate from 110 V. A.C. However, 
the tag on it indicates that it is of the "con- 
denser-start imr" type, I know very little con- 
cerning; this type of motor, and inasmuch as 1 
am desirous of usinir it fur some experimental 
work because of its speed and certain other 
characteristics I am askinf? you for information 
which will make me more familiar with it. 

What type of condenser, and what size, is nec- 
essary to start the motor? 

If of a larRe size, can electrolytic condensers 
be used ? 

What is the theory of operation for such a 
unit and. what definite characteristics are re- 
quired of the condenser which must be used? 

(A.) The information you desire is clearly 
and completely described in a recent bulletin 
(The Research Worker) published by the Aero- 
vox Corporation. However, for the benefit of 
others who might be interested in the same sub- 
ject we are herewith reprinting, by courtesy 
of this company, all pertinent data regarding 
condenser-start tyPe motors, in addition to sali- 
ent information on electrolytic condensers which 
are used for this purpose. 

"In certain types of radio receivers, for exam- 
ple those designed for use on 110 volts D-C. 
precautions must be taken to prevent damage 
to the condenser in the event that the power 
lead from the receiver is connected incorrectly 
into the light socket. To prevent damage to 
the condenser under such conditions it is cus- 
tomary to use not one formed plate but to form 
both of the plates. When the power lead is 
properly plugged into the light socket and posi- 
tive voltage is applied to the positive terminal 
of the condenser, the condenser functions like 
an ordinary unit. However, if the voltage is 
reversed, then the film on what would normally 
be the unformed negative foil acts to limit the 
leakage current. By limiting the leakage current 
excess heating of the condenser, which would 
irrepairably damage it. is prevented. 

Condensers which are made using two formed 
foils are frequently referred to as double formed 




Circuit; condenser starting type motor 



condensers since both plates instead of one plate 
are formed. Condensers for intermittent A.C. 
use are also this type, and the purpose of the 
double formation is to permit either plate to 
become positive and yet hold the leakage current 
to a low value at all times. 

Conilensers in which both plates are formed 
may be subjected to alternationg current for 
short periotis of time without damage to the 
condenser. If. on the other hand, the condenser 
is allowed to remain across, say 110 V. A.C. for 
a period of hours then the heating, due to the 
current, finally causes the condenser to become 
so hot as to ruin it. 

The most general use of electroljrtic conden- 
sers designed for intermittent A.C. duty is in 
connection with the starting of "split-phase" or 
"condenser-start" type of motors. For this rea- 
son this type of electrolytic condenser is called 
a "starting condenser.” The condenser-start 
type motor is not a new development but its 
general commercial adoption was economically 
not practical up to about three years ago, due 
to the lack of suitable low cost starting con- 
densers. The development of electroljrtic start- 
ing condensers pioneered in 1932 by this com- 
pany made the condenser-start motor an eco- 
nomically practical one to build. Today, such 
motors are very generally used with household 
refrigerators, oil burners, washing machines, and 
other devices requiring fractional horsepower 
motors where the starting service requirements 
are such as to permit the use of electrolytic 
starting condensers. 

The circuit of the motor generally used with 
electrolytic starting condensers is shown in Fig. 
Q.29KA. The motor contains two windings, one 
the main winding M. and the other the starting 
winding S. Connecti*d in series with the starter 
winding across the line is the starting condenser 
C and a switch Sw. The switch is of an auto- 
matic type which automatically opens and dis- 
con iu*cts the condenser after the motor ap- 
proaches running speed. In some cases the 
switch is of the electromagnetic type, and in 
other cases it is of the centrifugal tyi>e. but in 
either case it is the function of the switch to 
maintain the starling circuit c!<xHed until the 
motor reaches a sufficiently high speed to con- 
tinue to run anil c.orry the load as nn ordinary 
single-phase motor. 

The effect of the condenser in the starting 
circuit is to shift the phase of the current in 
the starting circuit so that for all practical pur- 
poses the motor starts as a two- phase motor 
with the starting torque and power factor char- 
acteristics of such motors. When the motor 
reaches full or nearly full speed the starting 
circuit is automatically disconnected and the 
motor continues to operate as a single-phase 
motor. 

As mentioned above contlenser-start type mo- 
tor.s are frequently referred to as split-phase 
motors, since the effect of the Cf»n denser is to 
take the single phase current and to split it 



SPECIAL NOTICE 

Those questions which are found to rep- 
resent the greatest general interest will be 
published here, to the extent that space 
permits. (At least 5 weeks must elapse 
between the receii»t of a question and the 
appearance of its answer here.) Mark such 
inquiri^, "For Publication." 

Replies^ magazines, etc,, cannot be sent 
C.O.D. Back issues of RADIO-CRAFT 
prior to December, 1932* are available at 
60c per copy ; except the following issues : 
7/21). 2, 3, 4. 6. 7. 9 and ll/’.30; 5, H and 
9/’31 : and 10/’32. which are out of print. 
Succeeding issues are still available at the 
regular price of 25c per copy. 

Inquiries to be answered by mail MUST 
be accompanied by 25c (stamps) for each 
separate question ; answers are subject to 
subsequent publication if considered of 
exceptional interest. 

Furnish sufficient information (in refer- 
ence to magazine articles, be sure to men- 
tion issue, page, title, author and figure 
numbers), and draw a careful diagram 
(on separate paper) when needed to ex- 
plain your meaning; use only one side of 
the paper. List each question. Be SURE 
to sign your name AND address. 

Enclose only a STAMPED and self-ad- 
dressed envelope for names and addresses 
of manufacturers : or, in connection with 
correspondence concerning corrections to 
articles, as this information is gratis. 

Individual designs can be furnished at 
an additional service charge. The fee may 
be secured by addressing the inquiry to the 
SPECIAL SERVICE department, and fur* 
nishing COMPLETE specifications of de- 
sired information and available data. 



into two currents 90 degrees apart. If the cur- 
rent in the running main phase is II, and the 
current in the starting phase is 12 then the 
phase relation of these two currents and the 
line voltage at the moment power is thrown on 
the motor is as shown in Fig. Q29AB. The 
phase angles of the two currents are of course 
merely representative of the general relation 
existing between these two currents and the 
voltage. 

The important point to be noted is that in 
the case of the condenser start type motor as 
shown in Fig. Q298A. the two currents are 
e.ssentinl]y 90 degrees out of phase with each 
other and this results in giving the motor the 
starting characteristics of a two-phase motor. 

Since the condenser is in the circuit only dur- 
ing the starting period which is usually a couple 
of seconfls it is customary to rate electrolytic 
starting condensers in terms of the number of 
starts per hour. Accordingly starting conden- 
sers are normally rated for service where the 
number of starts per hour does not exc<*ctl 
twenty and each start has a duratifin of not 
more than three secomis. Under such conditions 
of service ejt'ctrolyt'c starting condensers have 
been found ti> perform extremely satisfactorily 
on tt^ts equivalent to many millions of start- 
stops of a motor. 

Electrolytic starting condensers can he tested 
by connecting them directly across an A.C. line 
ami measuring the current ; this will determine 
the capacity of the condenser. If the freiiuency 
of the supply is fiO cycles the current will be 
{Continued on page 3T3) 
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9. 298C, left. 

Phase relation between current and capacity when motor starts up. 



Q. 299, below. 

Two volt converting data, — A.K. 67. 
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Presented on this PaR^ are books of the RADIO*CRAFT LIBRARY SERIES^a most complete and authentic set 
of volumes treating individually* important divisions of radio. Each book has been designed to give radio men 
the opportunity to specialise in one or more of the popular branchi-a of the industry. '^'ou will find them a 
real help in your work and they will contribute to >our money earning capacity. Head these books during your 
spare time at home. 

The authors of these books are weibknown to everyone. Each is an expert radio man; an authority on the 
subject^each is thoroughly familiar with the held which he represents. 

This is the first real opportunity that you have ever had to build a library of radio books that are authentic. 
MOST OF THE BOOKS HAVE BEEN RECENTLY REVISED AND REWRITTEN TO KEEP THEM UP 
TO THE MINUTE. Mail coupon below for your books. 



Bosk Ne. I 

Radio Set Analyzers 

And How To Use Thern 
By L. VAN DER MEL 

With Full Instructions and Descrfpllons 
of 8et Analyreri. Tube Checkers* Oi- 
olllators, etc. <Just revised.) 

Book No. 2 

Modero Vaconm Tnbet 

And How They Work 
By ROBERT HERT2BERG 

With eompleto Technical Data on Alt 
Standard ond Many Special Tuboo. 
(Just revisod.) 

Book No. 9 

The Superheterodyne 
Book 

All About SuPerhetorodynso 
By CLYDE FITCH 

How They Work. How to Build and 
How to Servico Them. 



Book No. 4 

Modern Radio Hook-Ups 

The Best Radio Circuits 
By R. D. WASHBURNE 
A Complete Compendium ot the Meit 
ImPertant Experimental and Cuitem* 
built Receivers. 

Book No. 5 

Row to Become m 
Radio Service Man 

By LOUIS MARTIN 
Mow to pet started In tho busintso of 
servicino radios and how to make 
money in this Held. 



Book No. G 

Bringing Electric Sets 
Up to Date 

By CLIFFORD E. DENTON 

With Pentodes. Multi*Mus. Dynamic 
SpeakerS'-'CompIfte Information How 
to Modernize A. C.. D. C. and Bat* 
tery Operated Receivers. 



All Boole ■ Volumes nro all imtform fIzo. CxO ituhrs. ami rontain on an 
average of 50 to 120 Illustrations. Ka« h b<w>h is j>rint««l cm fine 
Uniform paorr ami no expense has been spared to inako il an ouFlunduig 
value. 
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Book No. 7 

Radio Kinks and 
Wrinkles 

By C. W. PALMER 
For Servico Men and Experimenters 

A Complete Compendium on the Latest 
Radio Short'Cuts and Money Saverv^ 
These Kinks Are Great Timo*$avers. 



Book No. 8 

Radio Questions and 
Answers 

By R. D. WASHBURNE 

A Selection of the Most Important of 
5.000 Questions Submitted by Radio 
Men During the Course of One Year*— 
They Are All Answered by a Techni* 
cal Expert. 



Book No. 9 

Automobile Radio and 
Servicing 

By LOUIS MARTIN 

A Complete Treatise on the Subject 
Covering All Phases from Installing 
to Servicing and Maintenance. A Book 
That Is Greatly Needed Today. 

(Just Revised.) 



Book No. 10 

Home Recording and 
All About It 

By GEORGE I. SALIBA 

A Complete Treatise on Instantaneous 
Recordings* Microphones* Kecorders. 
Amplifiers, Commercial Machines. 
Servicing, etc. 

Book No. II 

Point- to-Point Resistance 
Measurements 

By CLIFFORD E. DENTON 
The Modern Mctfroil of Serviemq Radio 
Receivers— a Book Which Radio Ser* 
vice Men Have Referred to More Than 
Any Other, 



Book No. 12 

Public Address 
Installation and Service 

By j. T. BERNSLEY 

Modern Methods of Servicing and Install- 
ing Public Address Equipment 
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PHILCO MODEL 200-X HIGH-FIDELITY SET— ALIGNING AND OPERATING PROCEDURE 



I.F. Adjustments 

In aliffninsr this receiver an unmodulated 
service oscillator will be re«iuired, due to 
the fact that the adjustments are more 
critical and complicated than in conventional 
radio sets. 

With an unmodulated siirnal it is not pos- 
sible to obtain output indication in the usual 
manner. Instead, reversed action — maxi- 
mum output is indicated as minimum read- 
ing — is secured by connection to the A.V.C. 
system- That is, connect a high-resistance 
voltmeter, reading 0-5 or 0-10 V., across 
cathode bias resistor R7 ; normal, no-signal 
reading is 3V. 

After preparing the unmodulated signal 
generator and connecting the voltmeter as 
directed, proceed as follows: 

( 1 ) Set the receiver tuning dial at its 
extreme low-frequency position. Remove the 
gi^d clip from the cap of V2, and connect 
the signal generator antenna lead in its 
place. Connect the ground lead from the 
signal generator to 4he ground terminal of 
the chassis. Adjust the signal-generator 
frequency to exactly 175 kc. Turn fidelity- 
selectivity control R24 all the way to the 
left. 

(21 Adjust the 6 I.F. padding condensers. 
C20. C22, C80. C32, C41 and C38. in the tops 
of the 3 I.F.T. cans, for maximum output 
(minimum meter reading), starting with the 
compensator or padder at the front of the 
chassis, and continuing with the a<ljustments 
toward the rear of the set. During these ad- 
justments. the output or the signal generator 
should be regulated to maintain a voltmeter 
reading of approximately 2 V. 

(31 Connect a 250 mmf, condenser from 
the plate of V4 to ground. This will in- 
crease meter reading to sbout 2.5 V. 

(4) Readjust I.F.T. 3 secondary padder 
C41 for maximum output. 

(5) Readjust I.F.T. 3 primary padtler CSS 
for maximum output. Do not again touch 
the grid padder C41. 

(6) Turn the fidelity-selectivity control 
all the way to the right. 

(71 Adjust the first and second I.F.T. 
tertiary (third! padders C23 and C33 for 
MINIMUM output (maximum voltmeter 
reading). 

(81 Leaving the fidelity-selectivity control 
in the right-hand position, it will be found, 
upon varying the frequency of the signal 
generator, that two definite dips will appear 
in the voltmeter reading— one at 167 kc, and 
another at 182 kc. These dips in the volt- 
meter reading indicate the required peaks in 
the tuning curve. The amplitude of these 
peaks should be ettual : that is*, the same 

voltmeter reading should be obtained at both 
167 kc. an<i 182 kc. Any variations in these 
two readings can be correctetl by a alight 
readjustment of third I.F.T. padder C38. 

R.F. Adjustments 

The R.P. portion of the receiver is adjusted 
as follows : 

(91 Replace the grid clip on V2 and con- 
nect the antenna terminal of the signal gen- 
erator to the antenna terminal of the chassis. 
Turn the fidelity-selectivity control all the 
way to the left and set the receiver dial at 
1,500 kc. The same type of output indica- 
tion is employed as in the I, F. adjustments. 

(101 Adjust the signal generator for a 
frequency of 1.500 kc. Adjust the ‘*oscil- 
lator” padding condenser Cl 9. and first- 
detector padding condenser Cl 4. for maxi- 
mum output and in the order mentioned. 
Regulate the signal-generator output control 
to maintain a voltmeter reading of 2 V., as 
before. 

(Ill Turn in R.F. padder C6 until the 
voltmeter reads 2.S V. and then adjust an- 



tenna padder C4 for maximum output. 

(121 Readjust padding condenser C6 for 
maximum output. Do not again touch pad- 
der CM. 

(131 Set the receiver dial and the signal 
generator at 600 kc. Adjust the oscillator 
low-frequency padder Cl 7 for ma.'timum out- 
put. As the R.F. tuning is rather broad, 
there will be a considerable range on the 
dial that will give about the same output 
when Cl 7 is adjusted for maximum out- 
put, The padder must be adjusted at the 
middle of the range, This point may be de- 
termined with accuracy in the following 
manner: Starting with the usual voltmeter 

reading of 2V.. slowly turn the receiver 
dial toward the biw-fretiuency end and, at 
the same time, readjust padder Cl 7 for 
maximum output until a point is reached 
where the maximum output is indicated by a 
voltmeter reading of 2.5 V. Note carefully 
the exact dial reading at this point. Follow 
the same procedure while turning the dial in 
the opposite direction until the output read- 
ing decreases to the same value. Set the 
dial at the exact center of these two points 
anil readjust padder Cl 7 for maximum out- 
put. 

(141 Adjust the third I.F.T. tertiary pad- 
der C40 to give minimum width in the 
shadow tuning meter in the receiver. This 
padder is reached from rear of chassis. 

Tuba Voltages 

Referring to the tube Sijcket illustration. 



voltages are as 


follows : with 


a 115 


V. line: 


Tube 


P. to 


S.-G. 


K. to 


C.-G, 


Type 


K, 


to K. 


Gnd. 


to K, 


VI 


225 


80 


3 


0.2 


V2** 


210 


73* 


8 


0 


V3 


210 


73 


3 


0.2 


V4 


220 


76 


4 


4 


V5 


110 




0 


.... 


V6 


225 


225 


0 


0.2 


V7 


335 


335 


0 


35 


V8 


335 


335 


0 


35 


V9 


63 




0 


0 


VIO 


350 


(plate to ground) 




*r.3 and 


5 to 


K. **G1 to 


K.. 22 


V.; G2 



to K.. 90 V. 

(Voltages as read with a high-resistance 
voltmeter for plate, grid ami cathoile te.^tsl 
set dial at 55. volume control at maximum, 
and R24 at middle position.) 

Power transfornjer data: terminals 1-2. 

white. 120 V.; 3-5. yellow, 780 V'.: 6-7. 
blue. 5 V.: H-10. black. 6.3 V'.: 4. yellow — 
green tracer (center-tap of 3-5 9, black 

— yellow tracer (center-tap of S-101. 

Adjustment of 10 Kc. Filter 

The 10 kc, filter in the audio circuit will 
rarely require readjustment. As the proper 
adjustment of this padder, C19, requires an 
accnrntchf calibrotcd audio osclllat')r. it 

ahouM he reset only in the event that it has 
been tampered with or in cases where it has 
become necessary to replace one of the ele- 
ments of thi^ filter. An emergency adjust- 
ment of this filter can be made in the fol- 
lowing manner: 

(15) Connect the signal generator to the 
Control-grid of V2. leaving the grid clip in 
place. 

(16) Disconnect the voltmeter from re- 
sistor R7 and connect an output meter to 
the plates of the power output tubes in the 
usual way. 

(17) Set the receiver dial at 550 kc. At 
this point the oscillator in the receiver will 
be tuned to 725 kc. The adjustment of the 
signal generator (switch in "unmodulated” 
position) to approximately this same fre- 
quency will cause an audible beat note to be 
heard in the speaker. By means of the sig- 
nal-generator tuning control, reduce the fre- 



quency of this beat note until zero beat is 
reached, at which point the output meter 
reading will decrease to 0. Turning the re- 
ceiver dial now in either direetion will grad- 
ually increase the frequency of the audible 
note so that at 640 or 560 kc. a 10,000 kc. 
note will be heard. At either of these points 
pad<ler C49 should he adjusted for minimum 
reading of the output meter. 

The Reproducer System 
High musical notes travel much in the 
same manner as a beam of light. The higher 
the musical frequency, the more pronounced 
this "beam effect" becomes. (See, "Third 
Dimension in Music," Radio-Crapt. May. 
1934. p. 664.) In fact, when using fre- 
quencies above 4,000 cycles, this beam nar- 
rows down to a path directly in front of 
the speaker cone. Consequently, an in- 
clined baffle board is necessary in order to 
transmit the beam from the floor up to the 
ear level, so that the high notes can be 
heard. In the model 200-X cabinet this 
idea is Carrie*! further — the reproducer is 
mounted on the inclined baffle board, so that 
all of the high notes are projected directly 
to the ear level. Due to the use of a high- 
fidelity speaker espcrially dcaigjied for this 
cnbinef the effect of these high notes is so 
pronoiineefl that it is hard on the ears if 
the listener happens to be standing directly 
in the front t»f the uiidiffused beam. 

In the beam, more high notes are heard 
in proportion to the remainder of the music 
than woubl he natural or normal in listening 
to the original music. Therefore, it is 
necessary to diffuse these high notfs 
throughout the roctm. This desired result 
has been accnmplished in the design of the 
speaker and cabinet. (See “The rroblems 

in High-Fidelity Design," Radio-Craft, De- 
cember 1934. p. 339.) 

Inside the cabinet, consequently, the in- 
clined baffle bnarei is set back beyond the 
grille cloth, and a “sound diffuser” is mount- 
ed directly in front of the repro*iucer. This 
sound diffuser has no effect on the low or 
intermediate notes, but does produce the 
desired diffusion with respect to the higher 
musical frequencies. The inclined baffle 

hoard raises the high notes to the ear level, 
and the sound iHffiiser does the rest by 
spreading the additional high notes all 
through the room so that no matter where 
the listener is sitting he gets the correct 
I>roportion of high, b>w and intermediate 
notes. (Incidentally, the diffuser also in- 
cludes a trti»Ht*erso reflectt»r which acts to 
pn*ject the correct proportion of high-fre- 
quency notes to the ear of the person tun- 
ing the receiver.) 

To get the full benefit from the acoustic 
de.sign of the 200-X, the set should be placed 
across a corner of the room, or at an end 
t>f the room where the reproducer is un- 
obstructed by any large piece *»f furniture. 

Chain programs are often sent over land 
wires which may he limited to 5.000 cycles, 
hut even on this frequency the 200-X gives 
noticeably more natural reproduction. Such 
chain programs, however, may be heard 
with full 7.500 cycle fidelity when picked up 
on the station originating the broadcast and 
when not too far away from it. 

High-fidelity receptitin may be obtained 
from certain stations in the daytime when 
signals from distant stations on adjacent 
channels are too faint to interfere. At 
night, however, the adjacent-channel signals 
may be strong enough in some cases to 
cause interference if full high-fidelity re- 
ception is attempted; to eliminate this, mere- 
ly readjust the fidelity-selectivity control. 

(See Radio-Craft Data Sheet No, 127 for 
circuit, and socket and condenser layouts.) 
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HOW WHAM COES 
"HIGH FIDELITY"johnJ.Long,Jr. 

^^ITH “high fidelity” being acclaimed as “the greatest ad- 
vance in radio since the invention of the vacuum tube/* 
it is worthy of note that high-fidelity receivers are an eco- 
nomic waste ufiless there exists high-fidelity broadcasting. 

Probably the first of existing stations in the broadcast 
band of 200 to 550 meters to extend its entire facilities is 
radio station WHAM. (This station, located in Rochester, 
N.Y., is owned and operated by the Stromberg-Carlson Co.) 

At present Rochester’s “50,000 watter” is installing new 
line, .studio and monitoring amplifiers, and rebuilding its 
studio-tran.smitter telephone circuits to accommodate an 
increase in frequency range from 30 to 5,000, to 30 to 
10,000 cycles. 

NBC’s new Radio City installation is “high-fidelity” and 
line facilities from New York to Rochester were designed 
to pass all frequencie.s from 30 to 8,000 cycles, so when 
the changeover is complete WHAM will be able to boast 
of “high-fidelity” throughout its daily 16 hour schedule. 

The We.stcrn Electric 50 kw. transmitter which was 
put into use in 1033 is de.signed to handle all audio fre- 
quencies required by the mo.st exacting standard. It has 
a capability of 100% modulation over the range of 30 to 
10,000 cycles, and the modulation characteristic over a 
range of 40 db. Ls well within 2 db. The noise level below 
100% modulation is minus 62 db. The use of a cathode 
ray oscilloscope together with standard level measuring 
equipment will enable us to maintain the transmitter up 
to this new standard. 

In the studio control rooms have been installed new 
W.E. high-fidelity amplifiers capable of passing all frequen- 
cies between 30 and 10,000 cycles with a deviation of less 
than 2 db. and less than 1 % harmonic distortion. 

Telephone bncs connecting control rooms with the trans- 
mitter are being changed to carry the wide frequency 
range without a deviation of more than 1 db. Short lines 
used for broadca.sts outside the studios may be equalized 
to cover the range without a deviation of over 2 db. The 
poi table field amplifiers are capable of wide-range repro- 
duction, use W.E. dynamic microphone.s, and are com- 
pletely A.C. operated. 

In a high-fidelity system there are several requirements 
which must be met if the full efficiency of the system is 
to be realized, as follows: 

(1) Program material must be of high calibre. 

(2) Studio acoustics must be correct. , 

(3) The microphone must be free from peaks and be 
capable of wide-range response. 

(4) Audio amplifying equipment must be of wide- 




SERVICE MEN SAY — 

You DON’T HAVE 

TO BABY" 
BURGESS 
V^BATTERIES 



You Can Use Them 
7 or 8 Hours a Day 
and Get FULL Service! 



If is no longer necessary to use battery operated sets only a 
few hours a day to get full service from your batteries. BUR- 
GESS engineers have proved— by many tests in our laboratory 
and in actual use — that you can operate a set equipped with 
BURGESS Batteries seven or eight hours a day and get the 
same number of hours of service!* You don’t have to “baby” 
BURGESS Batteries. They are built to stand the gaff! 

Dependable DRY "A" Power 
at Less than 10 an Hour! 




Distinctly a BUR- 
GESS development, 
the POWER HOUSE 
is a 100% DRY "A” 
battery designed for 
use with 2-volt sets. 

It costs only $3.20 
and delivers 400 
hours of dependable 
service. Itiscompaa, 
weighs only 14 lbs., 
requires no attention, 
is not affected by 
weather. The POWER HOUSE will deliver every hour of 
service we ve built into it even when used for lone periods 
each day. ® ^ 



range type, offer very little di.vtortion, and be 
inherently quiet. 

(5) Telephone circuits must be equalized for wide- 
range operation and have a low noise level. 

(6) The transmitter must be capable of faithful re- 
production, and must not di.stort audio frequen- 
cies either in amplitude or by the addition of 
spurious frequencies generated by the transmitter. 
The noise level must also be inherently low. 

(7) A high signal level must be maintained at the re- 
ceiver input, to override any atmospheric noise 
which may be present 

(8) The entire receiver must be designed for high- 
fidelity reception and use a loudspeaker system 
capable of reproducing all of the required frequen- 
cies faithfully both in amplitude and range. The 
noise level in the receiver must be as low as in 
any other part of the system. 

(9) The acou.stics of the room in which the receiver’s 
loudspeaker is located must be reasonably good. 

In conclusion, it is apparent that the broadcaster’s effort 
to perfect his transmission will go for naught unless the 
public cooperates by demanding receivers capable of re- 
producing all that the transmitter puts on the air. 

Chief Engineer. Stall -n WTLVM. 



World-Famous BURGESS 
and "C** Batteries 



BURGESS Batteries have been taken to the 
North and South Poles and all around the 
world by explorers who would have only bat- 
teries built to “take it” 
hour after hour without 
any decrease in the total 
hours of service de- 
livered. Recommend 
BURGESS Batteries, and 
as owners of battery op- 
erated sets enjoy more 
programs per day they 
will thank you. BUR- 
GESS BATTERY COM- 
PANY, Freeport, 111. 





Economical op- 
eration of 7 to 8 
hours a day de- 
pends. of course, 
on the set bein« 
powered by bat* 
teries of the 
proper capacity. 



BURGESS 

BATTERIES AND FLASHLIGHTS 
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MANUFACTURERS 

of QUALITY RADIO SUPPLIES I 

B<‘low art* l-it l-'v -f tli- Iniii.Jr.HU --f 

imMlucU YVhiili w<- ii»-.iiiif:i'.njr.- . ■ 

t>jni xl of tl... \ wlikh "o nlTur. ^ 

SATvicMm-n. vii.jt-nrs 

kiim tli.it ILA .1 .u.U for p* ' 

m-on K V i»nHliiot> fnr n-lululitj Mi'l ■ 

//iru Kwlr -1 ^■''■' 1 ''*^ , ..f;' 

l{(,Usr "f "'*Thl L..i||- i»nliT -WlT'-t U-iHlIljA* 

j..liU»r Hill wu will illut V.m Iiiv Jii-.i.i| lly 
■r.'l|il ll 

s W.COILSWOUNDONLOWLOSS 
SMALL BAKELITC RIBBED FORMS 



4 |>ronC. S windinRa. 4 
rolh .rrtvr 16 H’ Hi'-'erN, 
Hhw loii-li>^< ii>r 

lirliiiHo it|-t tltkler Will 
f me iiitlL IW Miuf'l = 
denser. List hrii’C $1.90. 





NEW ALl. WAVE DOUBLE 

doublet antenna 

New typo noUe reilur h,j av«- 
tem iW ail -wave an<l slhirt 
A'iive rerelver'A. IUr inanrovi' 
menl wer ordinary ilouh it 
anieima.s. rtO ft. span. 1. 1 si 
prti’e $5-50. Sp« lal 31 ft 
gtan where there are 
limitations. Ll,t iwlre $6.00 



NEUTRALIZING AND 
ALIGNING TOOL KIT 

With cnrr.vini! chahv Inrliih*'* iVor^- 
I M•'’^l^lll■ riiiiiliill:ttt'ill "t nvi-llli'llt 
KjiL-|t|vili7{ ilk tiitl- wl.i-L '*i-i-vu.-ij 
in ii Ml jsT I IV \2 •^•|i:i*->t- Mi-.l 
ilistiiK-t telei*c-M[iini; li:*rts ‘*«ii||i' of 
wliiJ. i-aii l>“ ii.^iil for s.‘Vt*riil >iiir. 
ntiiiii'* MiiiHilt'*’! to til.i-l, li-iiU|i-r- 
.11- v«‘t innkit c.iNii, Ijst inio 
Liiiiihicto $4.00- 





RADIO SCREW 
DRIVER KIT 
INSULOID 
HANDLE 

rive sill 11 ul. lil-ciirl»oTi 
stH-1 rudio son-w .lii\-»rs. 
lusiilold li.iiiillo iK^rmits 
positive fnsiiliitliiii m-l 
t;it)i Tiist wlmt Hiii 

i-!-r\ iCYHii 'll aiimti-iir pii.-1 
exi)i*rliiieiiti‘r rnsHU. Sizes : 
4yjxH", C\^a'^ TV>\0ft-. 

priei* comiiii tl' with limtU- 
iiii'tti* c:is" $1-75. 



LOCK-SOCKET WRENCH Jnd SCREW DRIVER SET 



jfut Mh»f the ri no 

-ii L;-'’iiii it Lir f<ui m 'l. 
f Hi-i-u of It iiirt-.. 
Ill Rr.ttit- Hit-el. ijdio.i|ii 

l til 111. ‘I'H IrlYtT 

an I hall Ik-. I o\ liu - IU'i 
and iKtuiuliiiLH iRiJ iisk- 
rt wrcnchts, 1 I'', 

S/10" 11 31". S/H" 

Also I Ui oiled 
si.ktl ureiiili ti| hi 
lit 3/16" lo 3'S" ilixihle 
hex nuta. l.i^t $2.00. 







flEwfliALIl INC tool! i^EW ORIVEII 
AND WRENCHES 

Fully inaulatcii T^inl 

rofiipk’le as above ^ — . ■ $-?| 

Maje-iflo .Vltar-hinetll fiM >o. 1U19 — ■■iff 

Crosley Attuehmcnl for No. lOlO .■?n 




BIG NEW CATALOG 

I list oft till- 1-ivss- ^. ||.| lOc .stumps or tulii 
t , c«>v» r i-iist of liiihlliiiN mill nhiMinn I I'-ts 

111 .. Iivds .if piirts : IX .•ss.irk's 1 , 1,1 r^^eeU-L-r 

Mt^ ni<; SHOUT wavk section! 

INSULINE CORP. of AMERICA 

».» Parli Place Dept C \2A New Ywli, N. If. 



LATEST IN TELEVISION 

iCoittinued front jtagi' 331) 

vibration, which in turn insures a steady and 
clear picture. The stability of the machine is 
demonstrated in Fi«. E. Running? at full speed 
a coin remains balance«l without rolling t>r faJl- 
injr off. On the extreme upper left of this 
photo can be seen an exciter lamp for the sound 
track of the film which i ermitted sound accom- 
paniment with the pictures at the demonstra- 
tion. Next to it can he seen the 6 \\ auto- 
mobile headliKht which is the only source of 
light employed in scanning the picture to he 
transmitted. The Hitht from this lamp is focused 
on the rL*spective scanning disc mirror-lens as 
the lens approaches into the path of the rays. 
The scanning disc lens then converges the beam 
to a pin point on a portion of the picture 
frame. Dark or light exposures on the film 
modulate this point of light as it pa.s?»es through 
on its way to a photoelectric cell. From then 
on. it becomes a question of amplification (where 
the receiver is tied to the transmitter by means 
of a transmission line) to bring the impulse 
back of sufficient strength for receiving purposes. 

At this point we again find proof of the 
remarkable brilliance and ingenuity of Mr. 
Peck’s inventive ability. A satisfactory and 
efficient amplifie” for televisicii purposes must 
have a substantially flat characteristic from 10 
to approximately 50.000 cycles (depending upon 
the number of scanning lines) to perrnit the 
attainment of clarity and detail in the pictures. 
In other words the sanie degree of amplification 
must take place at 10 cycles, as at 1.000 or 
50.000 cycles. Hitherto this “straight-line” 
amplification has been thought only possible 
with the “resistance coupling” type of amplifi- 
cation. Certainly no radio engineer ha.s ever 
deemed it possible to obtain such wide-range 
and straight-line amplification from ’’trans- 
former coupling.” And yet. Mr. Peck has de- 
signed transformers, which he employs in his 
receiving amplifier (shown in F'ig. C). which 
have an absolutely flat characteristic up to Tand 
possibly over) 150.000 cycles. As a matter of 
fact, to doubting Thomases, he .states that Bu- 
reau of Standards tests confirm his claim in 
tests and measurements which they have made 
up to 70.000 cycles, which was the limit of their 
measuring equipment. By using transformers 
of this design a more efficient and stable ampli- 
fier is possible, all of which, of course, results 
in an improved picture. 

Vertical scanning at the transmitter of this 
system is accomplished by the ci>ntinuous mo- 
tion of the film; horizontal scanning, by means 
of 20 tubular mirror-lenses arranged in a com- 
pletely closed circle and rigidly mounted in a 
scanning disc directly connect<Hl to the shaft 
of a synchronous motor rotating at 3,600 r.p.m. 
One end of each tubular mirror-lens of moUled 
glass is silvered on one end. as show’n at A 
in Fig. H. This construction has a number of 
advantages. 

Vertical scanning at the receiver is secured 
by Uxjsening one screw and tightening amither 
t,i rock in its mounting one of a series of half- 
round mirror-lenses in order to change the 
angU*s of incidence and reflection (The flat- 
surface area of these molded glass mirror- lenses 
is silvered, as shown at B in Fig. H.) ; hor- 
izontal scanning is obtained as the mirror-lenses. 
Cifl in number anti arranged in a completely 
closed circle, are rotated at 1.440 r.p.m. by tlirect 
connection to the shaft of a synchronous motor. 

Kerr Cell Modulator 

The light for the image, which is projected 
on a screen to total 14 ins. square, is also ob- 
tained from a 6 V, automobile type lamp. This 
is the only source of light in this television re- 
ceiver and accounts for the black-on-while pic- 
ture, The beam of light from this lamp Is 
modulated by a cell of the Kerr type (but con- 
.'^iderably impn»ved by Mr. Peck), shown in Fig. 
F. with remarkable efficiency, then focuse<l on 
the mirror-lenses of the scanning disc which, by 
adjustment of tw'o screws that “rock” each lens, 
directs and projects the spot of light to its 
proper position on the w’hite screen. As pre- 
viously mentioned, the size of the image is 14 
Ins. square, which is more than satisfactory 
for home use. 

At the recent radio show held at Madison 
Square Garden in New York City. Mr. Peck 
had the «|uipment set up in a booth and enter- 
tained visitors with television demonstrations 
of newsreels. Despite numerous difficulties due 
to the location and hasty installation, the audi- 



ence was more than agreeably surprised by the 
clarity and detail of the “received Image,’* 
Transmission, of course, was done from an 
adjacent booth. Synchronization was almost 
perfect, and the results, even at the show, were 
far superior to any other e<iuipment that had 
ever been demonstratc<l. 

This television system may be operatt-nl in 
one of two ways. First, it may be arranged, 
as at the original demonstration, for dirwt-wire 
operation, utilizing one "television transformer” 
for matching into, and another i»ut of. a 500 
t)hm transmission line. Using this system, a 
single, cent rally -located transmitter could be 
used to energize several hundred receivers at 
remote i>oinls (as in a school or hotel, for in- 
stance). The accompanying sound is trans- 
mitted over a second, 500 ohm transmission line. 

In the second, or ”ra<lio" system the tele- 
vision transformers are not required, inasmuch 
as the transmitter, in this instance, modulates 
the output of the radio station, and the signal 
picked up by the tuning unit of the radio set 
feeds into the “Kerr cell modulation amplifier" 
by means of resistance coupling from the detec- 
tor stage of the tuner. Synchronism between 
transmitter and receiver is obtained, in both 
instance's, by operating the transmitter and 
receiver scanning disc motors from a 60 cycle 
supply having the same phase. (Operation in 
this manner would be particularly convenient 
within the confine's of individual cities, utilizing 
a wavelength of, for example. 5 meters in order 
to limit the range of the transmitter. 

It is understood (at the time that this is 
being written) that more highly perfecte“d (and 
efficient) equipment is being manufactured now 
and will be ready for sale shortly. An increase 
in the number of television transmitting stations 
and stutlios would do mtich towards placing this 
new radio development on a level almost equiva- 
lent to musical brnadcastA — and in a short time, 
too. if given a chance. 




BERLIN RADIO SHOW 

(ronH’micd from page 335) 

0 watts output. 

Perhaps the most novel part of this set to 
American readers is the extreme style of the 
cabinet and the unusual drum <lial. The latter 
is a full vision affair with the nam»*s of the 
stations recorded directly. In Europe, it is cus- 
tomary to identify a station by the city in 
w’hich it is locatL*d, rather than by the call let- 
ters as usetl by American stHtii»ns. 

The second set. show'n at Fig. C. is a com- 
bined radio and phonograiih. The receiver con- 
tains four tulles, has three wave ranges, con- 
tains 0 tuned circuits which supply an effective 
selectivity of 9 kc.. employs iron core coils and 
has an output of 3.5 watts. The cabinet, w’hen 
closed follows the severe lines of ultra-modern- 
ism found almost universally in the new sets 
at the Berlin show. 

The third set is also notable for its cabinet 
and «lial. In this case, the dial is a )»retentious 
unit which records the stations not only by their 
l(YC:ttit>ns nr cities, but also by friNtuency. The 
latter reading is obtained from the cin-ular scale 



Fig. G 

Control your radio set “by the clock,” 
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et the bottom of the <lia!. A tuning meter is 
also incliidtti, for convenience in tuning. 

Coil Developments 

This year, at the Iterlin sho'v. there is a wide- 
B|»rearl use of ircm-core coils, which last year 
were seen only in a few models. This is shown 
by the receivers mentioned above, two of which 
employed metallic cores. 

The following iron-corc<l coils arc used in 
German receivers: Ferrocart coils (Goerler), 

Sirufer c<pils (Siemens). II -coils (TeJefunken) 
and Draloperm coils (Dralowid). Al>*o. some 
special coils the Sia.«sfurl Conspany. while 
the firm MegJto. of Munich, pr<Mluce an ir«*n 
core which er^n be moulded like beeswax into 
any desired shape. 

The writer cannot help but digress long 
enough to remark that if the last mentioned 
cores become generally popular in manufacturfd 
Fcts. Service Men will work with modeling looks 
(as usefl by sculptor.u) instead of the aligning 
wrenches and insulated screwdrivers now in 
vogue. 

The coil assembly shown at Fig. E> is the 
triple wave*band unit us<h! in the new Siemens 
receivers. This coil assembly, it will be noteel, 
is a combination of air-core and iron-core coils; 
i.he long-wave coil has an air core, and trimming 
is accon^plUhed by the position of the copper 
disc (it will be nolieed that this is the sj'stem 
used years ago by Hugo Gernsback in his 
Peridyne receiver) . The medium-wave or broad- 
cast band coil is an iron core inductance of the 
Sirufer design, using a trimmer made of the 
same material. The short-wave inductances are 
a compromise between air-core and iron-core 
types, as the trimmer of Sirufer material pro- 
jects well into the core of the coils, and thus 
increases their inductance values materially. 

The coil shown in Fig. F is a type of all- 
wave coil system which has been introduced at 
the Berlin show and which will probably find 
favor with radio constructors, there, due to the 
short leads faci.ilatod by the unusual switching 
system used. Types of these coils are available 
to cover all wavelengths from 10 to 2,000 meters. 

A Switch Clock 

The interesting lit lie clock shown in F^g. 0 
contains a synchronous motor for operating the 
clock mechanism, and a flexible switching de- 
vice. operated by the clock, for turning on radio 
sets or other electrical appliances at any pre- 
determined time and turning them ofT when 
desired. 

The last of the illustrations shows an unusual 
type of line voltage adjustment u.'itsi in one of 
the ra<lio receivers shown for the first lime at 
the Berlin Radio Show. A nv'uUled ease clips 
on the back of the set and inside of this case, 
a small plug is found which may be inserted 
in one of five jacks for different line voltages 
from no to 240. When the insulated case is 
rcmovi'<l from the set. the current is automa- 
tically cut off from the receiver. 

Only a very few of the interesting units ex- 
hibiie<l at this show have l»een shown here. 
Lack of space rules that we must leave out 
many unu.'^ual and new devices. However, it is 
h<;pe<l that from these few examples, the trends 
in design in Germany can be generally under- 
stood. 



Fig. H 

A novel line-voltage compensator. 
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ELECTRAD Perfects 
a QUIET 

VOLUME CONTROL 

Built on a Radically New 
Ensineerins Principle 



■pOR ilic first lime, ahM>lutc 
tjuiel, smooth, positive coriiro! 
of radio volume is accomplished. 
Elcctrad’s new 1 6-feature Volume 
Control is GUAKANTEEl) 
QUIET — and its cjuietness and 
smoothness increase with use. 

A ratlically impro\'cd enj;tneerin^ 
principle assures even distrihution 
of current around the flat outer 
rim of a Hakelite rint:, over which 
genii) jilitles a floating; contact of 
special alloy, trackinjj perfectly 
with the haked-on resistance ele- 
mciu. 

The molded Hakelite case with 
metal end cover projects, when 
mounteil, <ml)' V 2 inch hack of 
panel. I.itoseninj; a sinjile screw 
removes the end cover and a new 
type power switch (apfnored hy 
umlenrriters) may l>e instantly 
attached. The shaft is extra lon^ 
aluminum. Cuts easily— saves 
time. All standard values avail- 
able. 

Special descriptive jolder tREE 
ou recfuest. 
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RESISTOR 




Gow/flef 

rxst^urc rh ui 
Stniiytit palh. 

# 

fitnuenrd UrpJnrroievt 
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TRUVOLT 



175 VaricK St.. New YorR. N.Y. 

ELECTRAD 




ELECTRAD 

Inc. 

175 Varick St. 

New York, N-Y. 

IMease send new 1935 Uesistor Caia- 
log. Check here lt)r fokliT on 

new QUIET Volume Control. 
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It’s a natural . . . this new RADIOHM 
with or without complicated testing | 
apparatus ... is still the best. | 




As smooth as a baby’s skin . . . and 
as efficient as twenty years of labora- 
tory work can make it. 



No wonder the majority 
of service men use CEN- 
TRALAB’S exclusively . . . 
and a mere handful give 
you practically every re- 
sistance combination you 
will over need. 



i£r 



x'ny Ra4t9 Sfrriet Mm 
imt Stnott 94m 



CENTRAL RADIO 
LABORATORIES 
MILWAUKEE 




MOTOR RADIO NOISE SUPPRESSORS 




FEDERAL 

MICROPHONES 

Model 

URt’ 

$3.00 

NET 
TO THE 
TRADE 

o 

Here i" tUe 
v.iluc 

ever of?ercl m cninmer- 
ci.il t>pe niioropIuMies. Lar^e tun Fmtton 
eon^tr'ict«fl tuicrophoncs ilesigtied for Iiroadca^t- 
t!i«. shurt wave work, luiMic a<l(lross systems, je- 
etc. lias frerjiieiicy response to 50t)o 
c\cl< pure gold contacts throughout, size 1Y\ in. 
thick hy 3’/j in. dia. Furnished either 100 or JOO 
oliiu.s per button, weight 1 llis. Polishe<l chro- 
inifjin tinish. A microphone that you will he proud 
to own. 

Dealers I Serv icemen I 

The Sfost eoraplete line of I’ubllc .\<liiresft Enulpment. 
Short Wave sets and accessories, Uadio RepUrement 
I’art-s. latest type receivers and complete service mon'a 
fiPfe^sitles. 

/or oiir new lOi-popc Cafotoff — FlfEE, 

Baltimore Radio Corp. 

721-C Broadway, New York. N. Y. 




THE PROBLEMS IN HIGH- 
FIDELITY DESIGN 

(Confinuf'd from ]>age 339) 

nudio amplifier section of the radio receiver, but 
rather in the radio-frequency section. Also in 
the present method of broa<lcasting, most stations 
are not equipped to broadcast programs with 
"'high fidelity.” It should be remembered that, 
previously, broadcast stations were allotted trans- 
mitting frequencies on the basis of so-called 
”10 kc. .separation.** In other words, they were 
m»t permitted to deviate more than 5.000 cycles 
above and below their assigned frequency (wave- 
length). In simple language this means that the 
modulator and amplifying equipment must be 
such as to eliminate freiuencies above .5.000 
cycles, since if their equipment permitted fre- 
quencies al>ove this limit to be modulatevl up«»n 
their tr.'in.smitted wave the .«it:itions w'ould be 
oiierating in excess of the 10 kc. limit an<l con- 
seque.utly interfering with the transmission of 
the station whose assigned fre«iuency was closest 
to it. 

Another point that must be consi<lered. and 
which has seriously hampered the possibility of 
high-fidelity performance in previously ifesigned 
re«‘eivers. is that of the R.F. amplifier secti<m of 
the radio receiver. The reader will recall the oft 
heard and repeatedly advert i.sed phrase ' 'absolute 
10 kc. separation.” Tht< meant that the selectiv- 
ity characteristic of the receiver was such that 
each tuning circuit was peaked to a .sharp cut- 
otf .5.000 cycles each side of resonance. ThLs 
characteristic was ideal in previous years when 
selectivity was highly desirable ami the inter- 
ference between stations was a factor which the 
average listener desired to eliminate. However, 
when we consider that this .5.000 cycle limit does 
not permit the repnaluction of 2..500 ailditional 
cycles which are so highly necessary for high- 
fidelity reproduction, we find that selectivity and 
high-fidelity conflict. 

In view of this important fact, the problem 
arises as to how then will it be iM)ssible to em- 
ploy a high-fidelity receiver to the extent that 
no reception interference Is olitained to mar the 
program? The answer is that only in so far as 
long-distance reception is concerned will the 
poor selectivity factor in a high-fi<lelity receiver 
impair its efficiency. We say this with considera- 
tion of the fact that u.xually of the radio 

listeners pick up only the programs of local sta- 
tions (within the radius of 100 miles), and since 
it is well known that the separation between 
I liH-al station.^ is at least .50 kc.. no interference 
I trouble need be encountered on local reception. 

■ and because of this 50 kc. separation between 
; local stations not only can a high-fi»lelity re- 
j reiver be desitjned to include the 2.500 additional 
I cycles, but the increase can !>e maile as high as 
J5.000 cycles if so desired, thus resulting in a 
; ceiver of absolute high-fidelity characteristics 
for lo^al only. 

All these facts may not keep the doubters quiet. 
They might point out that the new high-fidelity 
^ receiver is not a .sensitive ”DX** set. and for that 
j re:ison nobo*ly would like to i>os<*e8.» such ”in- 
j elVicient** appariitas. They would be absolutely 
right, if radio engineers had not devised a new 
circuit system, and a new kind of I.F. tran?- 
' former whose frequency range can be very easily 
j "narrowed*’ from 7.500 cycles to about 2.0i)0 
cycles. This is especially useful where it is 
necessary to separate a certain far-distance 
; station from several powerful nearby stations. 

New I.F. Transformer Design 

The newly-designed I.F. transformers (see 
Pig. 1) have the usual tune<i coiln A and B 
I primary and secondary) and in addition (far 
I ditferent from the conventional design) a third 
coil ”C”. When the entire resistance of Rl 
is nut in the circuit of coil C, the coil does not 
absorb much energy from A and B, In other 
wonls. high gain and great .selectivity exist. 

But when the resistance of Rl is decreased. 

[ coil C absorbs energy from R and A. This re- 
duces the gain and the selectivity of the circuit. 
The response curve becomes Hatter and flatter, 
and allows frequencies up to about 7,500 cycles 
to be pa.ssed. The decreasing of the variable 
resistor Rl brings about a reduction in selectiv- 
ity. This reduction is compensated for by a 
' decrea.se in the pentagrid converter and first I.F, 
stage bias through adjustment of R2 and R3. 
Both tubes have a variable-mu characteristic. It 
is well known that a small variation of the 
bias changes the output of a variable-mu tube. 

1 and so changes the circuit selectivity. 

Please Say That You Saw It in Radio-Craft 



A very simple method is u.<»ed to synchronize 
the decrease of the bias for both tubes with the 
variation of Rl (the 3o-calle<l ’’high-fidelity” 
control resistor). The bias control resistors R2 
and R3 are ganged with the 8.775 ohm unit Rl. 
(To the same shaft there is also attached a sec- 
ond, 8.775 ohm resistor. It controls a similar 
coil ”C” in the second I.F. transformer. No 
variable bias control resistor is used for the sec- 
ond I.F. tube however.) This network of re- 
sistors and the extra coil in each I.F. trans- 
former are the important part in the entire 
system. They insure nearly perfect control of 
selectivity when the I.F. transformers are ad- 
justed for maximum or minimum range. 

A Special Tuning Meter Circuit 
It is also well known as to h»tw critical the 
tuning is with a conventional superhetenalyne. 
But to get the maximum resonance point by 
working within the 2.000 cycle range with<mt a 
tuning meter seems almost impossible. That is 
the reason why we shall find in all high-fidelity 
sets an especially high-<iuality tuning meter. 
This tuning meter will be driven (in most cases) 
by an extra tube. If the second detector were 
used to drive the tuning meter, as is usually the 
case, the indicated resonance point w'ouM depend 
on the fidelity control setting. Hence, the design 
radio engineer had a good reason for deciding to 
use a special tube with a complete circuit for 
this purpose. 

Something About Rectification and Distortion 
The method of coupling between the last I.F, 
circuit and the second-detector, and further the 
coupling between the I.F. circuit and the tuning 
meter circuit, is most interesting in high-fidelity 
sets. This coupling is a real I.F. voltage po- 
tentiometer. since it will regulate the I.F. energy 
t«) the <liode second-<letector. However, its main 
purpose is to reduce the distortion of the set. 
For this same reason there is no use f«»r the so- 
c.alled square-law detector, because it has t<)o 
much noise and too much seCond-harmonic dis- 
tortion. and it is replaced by a linear «lio<ie. 
But, diodes are non-linear too at small inputs. 
They need a high input to work without distor- 
tion. Ht.wever, In all advanced models, sufficient 
I.F. energy is ejisily available. In fact, it is 
found, sometimes, that this input is even too 
much in spite of the A.V.C, stage, and the fir-t 
A.F. tube then becomes overloaded. In cases of 
this sort a new source of <nsti>rtion is crwited, 
in spite of the fact that so much attention wa.s 
giv«*n to the construction of a linear rectifier 
stage. All this trouble can be eliminated if the 
tuning meter circuit is used as an I.F. potenti- 
ometer. (See 2.) 

The Audio Frequency Stage 
U is not a secret that mo.’it of the distortion 
in the majority of the sets up»m the market 
ti»day originates in their A.F. stages. To be 
bidow the n'T- dLstortion limit, it is nere.-^sary t.i 
design the .\.F. stages with great care. The first 
A.F. tube imist not be alloweil to overloiol. and 
in the output stage there should be only us<mI a 
riisH-tmll arrangement. Because of the desire to 
minimize distortion as much as possible in high- 
fidelity receivers, we find the use of tr lodes in 
the power output stage imperative. Generally, 
the A.F. arrangement will comprise, a 56, as 
the “driver,” an<l in the push-pull stage two 2 A3 
iKJwer tmtput trittdes follow. Between the second- 
detector and the driver a filter is included which 
sharply cut; off any fre<iuency response above 
the limit of 7,500 cycles. Sometimes this filter 
network is variable and can be used to fan out 
either bass or treble resfjonse to suit the taste 
of the listener, or the acoustics of the room. 

The Audio Frequency Transformers 
It is not necessary to say that high-fidelity 
audio transformers are re^iuired in a high- 
fidelity* receiver. The new A.F. transformers are 
uniform in response from 40 to 12.UU0 cycles. 
The cores are very often made of “Hyperm,” a 
nickel-iron alloy with an extremely high initial 
permeability. This alloy is also used for the 
shielding case, affording a maximum of shield- 
ing with a minimum of size and weight. A 
plate bypass condenser is employed to tune the 
primary windings to some low’ frequency (about 
50 cycles) so as to render prominent the low- 
frequency response. 

The New Loudspeakers 
At the beginning of this year it seemed that 
the horn speaker would again come into prom- 
inence. But at the present time this type of 
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speaker does not seem to be extensively used in 
the new hitfh-fidelity sets. It may be' that the 
horn speakers will cnme back next year. A 
reason f<»r not usinR horn speakers to accentUMt.* 
the hijfhs” may be the sharpiy-calculated list 
price of the new sets, and also a new method of 
producing a better radiatum of the high fre- 
iiuencies without a horn. (See following j>ara- 
graplis. I At any rate It seems that the dynamic 
reprotlueer with two directly radiating dia- 
r»hragms will Predominate in the fight this year 
at least. 

There are now some ’Muo-unit” speakers on 
the market, which emjiloy two cones, a small 
and big <me. The small one radiates the high 
frequencies, and the larger cone the corre-spond- 
itig lower frequencies. However, the quality 
seems to have lu^en unsatisfactory, since until 
now thei-e h:is been no attempt by radio manu- 
facturers to commercially employ these du«»- 
unit speakers. 

At pre-sent the new dynamic speaker with the 
enlarged cone is preferred to the duo-speaker 
ays tern. 

The reason fin* this enlargement (10 to 12 ins. 
diameter! is Ut raise the air-load of the cone. 

Hy this we get higher elficiency and a partial 
elimination t.f some distortion. The voice coil 
of these new siieakers is very interesting. It L- 
wound of aluminum wire; this construction re- 
duces the weight in so doing it serves to boost , 
high-fre(|nency radiation. The cone itself is made 
of two ditfcrent kinds of paper. (See Fig. 4A. > 

For the part close to the voice coil (the so- 
called apex) a stiff material, especially adjusted 
to obtain strong radiation of the "highs. “ is 
used. The outer edge is made of a lighter paper 
having greater flexibility. 

increased High-Frequency Radiation 
It is a Weil-known fact that a great many 
dynamic .speakers radiate the fretiiiencies above 
.i.OOO cycles but only within an angle of about 
20 degrees t»f the cone-axis. (See Fig. 4H. i in 
other Words the high frequencies efficiently radi- 
ate only straight out from the cone-center, but 
very little ni<liation being obtained in other 
directions. In some of the new high-fidelity re- 
ceiveiv. however, we fiiub in front of the Ciine. a 
‘ dilfuser ’ to spread the high frequencies arountl 
the room. These "ilitTusers" (.see Fig. 5A I are 
made of iron i-heet of simple angular formation. 

'I he length of the diffuser-vanes ha.s to be in a 
certain relation to the coiie-iliameter and to tlie 
highest frequencies which are intended to be 
ladialed with high efliciency. 1‘arallel to the 
ililfuser- vanes are arranged two vertical straight- 
ening fins to jTiKluce both lateral radiatimi an<l 
dilfii.-ion of the high frequencies. (See Fig. 

Sonietimes we fin,) below the ili If user- vanes a 
single horizontal iron wing with a slight upward 
angle arranged to jiroiiuee souiul deflection in a 
ibrection u]iwaid fmtii the cone. 

Iron Sheets or “Dead" Material? 

The construction of the iliffusitm vanes an I 
fins iiivoh'es the qu<*^tioii of the material to use 
for this purjKjso. While it is much cheaper t.. 
u.se .sheet iron, acoustically it seems much better 
to u.se a material that is practically smnul ,le.ni 

Fig. 5 

How *'di*fosers'* increase radiation. 
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T'RIPLETT interchangeable Master Units make 
* possible different combinations of test equip- 
ment . . a complete tester for every purpose. 
Lnits may be used as furnished, or placed in 'con- 
venient portable cases holding one, two, three or 
four units. A counter case is furnished for the 
tube tester unit. 

Triplett instruments are recognized standards. 
They are reliably accurate and dependable 
in performance. These new Master Units 
pi^y Triplett adaptability to meet everv 
servicing requirement. 

TRIPLETT MASTER TEST SET No. 

1205 includes \'OLT-OIIM-MI L- 

LIAMMETER Xo. 1200, KREE- 
POINT TESTER Xo. 1220, ALL- 
WAVE SIGNAL GENERATOR 
No. 1230, TUBE TESTER No. 

1210, Complete in Portable 
Case No. 1204. Dealer’s net 
price 





One Unit Portable Case No. 
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I Masirr bine 

I nit Case Only. HtMler > net 
Prire S4.00 
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1202 

Takes Any Tv\n .Maiitcr Line 
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amazing 

stXrt building 

THIS ALL-WAVE 
SUPER FOR ONLY 

A truly profeiitonal receiver, sponsored by 8 
tnq radio parts manufacturers, that can be buiJt 
without special tools. ^ 

Among the features of this now famous set are. 
band spread over entire tuning range; 7-tube sup^- 
heterodyne circuit; built-in power pack; a'l A. C. 
operation- beat note oscillator; and many 

For only S2.50 you can secure the ALL-STAR 
Foundation Kit from your iobber containing drilled 
Eraydo panel and sub-base, pictorial and schematic 
wiring diagrams. Then buy the remaining parts as 
needed. Ask your iobber or write to: 



Meissner Mfg. Co., 

2815 W. 19th St., 
Chicago, 111. 

Thordarson Electric 
Mfg. Co., 

500 W. Huron St,, 
Chicago, HI. 
Cornell'Dubilier Corp«, 
4377 Bronx Blvd., 

New York, N. Y. 
Hammarlund Mfg. Co-, 
424 W, 33rd St., 

New York, N, Y, 



Belden Mfg, Co., 

4W7 W. Van Buren St,, 
Chicago, HI. 

Ohmite Mfg, Co., 

&36 N. Albany Ave., 
Chicago, III. 

Crowe Nameplate A 
Mfq. Co,, 

1749 Grace St., 
Chicago. ))), 

Electrad, tnc„ 

173 Varick St„ 

New York, N, Y. 

free — C ifcoil Diagram and Ports Lisj 

fcTMt, m, the ALL-STAR Tabloid eonfaining | 

I description, diagram, and parts list. | 

• Name ! 

I ' 

I Address * 



inrn-resnnating — for example, thick wood plates, 
lead, pure aluminum, etc, ) , Further, it is neces- 
f»ary to use material with a highly-poUshcd sur- 
face, This is the reason why some radio manu- 
facturers use galvanized sheet iron, Thc,se 
diffusion vanes, etc,, seemed to Ik? at first very 
simple, but from the standpoint of acoustics they 
involve a very complicated system of sound- 
wave reflections, and a great deal of scientific 
work will he necessary before the maximum 
efficiency can be obtained. 

Cabinet Acoustics and Low Frequencies 
The placement of the speaker close to the 
floor in the cabinet which houses a high-fidelity 
receiver chassis has very interestinE possibilities. 
It is known that we can obtain very different 
MUind effects if we move the loud.speaker to 

various points of the risim. The caus(‘ of these 
different effects lies in the multiple reflections, 
count iT-retlections, and sound diffractions that 
follow the radiation of even a single n(,te! Now 
ve may use (see Fig, 3) the entire nmni as a 
kind of reflector, or in other wonls, as a mix- 
ture of a horn and a cone. The floor of the 
room is one vane. an<l the back wall behind the 
cabinet is the other one, Btith together have a 
function which might lie compared with the 

function of a big cone. 

It is reasonable to expect that we can pro- 
duce the best effect if we place the loudspeaker 
cont- just in the center tif this giant-con*-. That 
is the reason w-hy we will fiinl in many of the 
new high-fidelity receivers the loudspeaker j? Tac- 
tically up(,n the b*iUoni of the cabinet, «ir per- 
haps a few inches above th*‘ floor. In some eiu«eS 
the knidspeaker Ls placed at a certain angle to 
the back wall to obtain a spe<-ial reflect i*>n 

•‘downward" to the floor. And where it is tk - 

sir*d to get a second sound dilTractiim effect it 
is ntcessary to place the loudspeaker further 
from the floor. 

Summary 

All in all, the design problems of a high- 
fidelity receiver, while seemingly complex have 
been, thus far. excellently mastered, Cnnsider- 
^ ing that pres*-nt receivers of this type are com- 
paratively "pioneer" examples of design *,ne 
must wonder at the amazing eflicieney and im- 
proved reproduction attained. The salient points 



It is needless to say that although the pre- 
amplifier circuit is a simple one. high grade 
parts shoubi be used in its construction. The 
final results cannot be any better than ifs 
p<jorc-st component. We mean especially all 
transformers shoukl be so designed that the 
feeble currents encountered will be passe* I over 
the entire audible range. Condensers *>r re- 
sistors should ot*erate *iuietly, \Vire-w*>un*l re- 
sistors are advisable f-ir the plate c*iupling units, 
although there are .-ome high grade carbon 
resistors that will function as well. The p*twer 
supply is built on a separate unit to prevent 
hum pick-up between the input transformer 
(line-to-grid) of the pre-amplifier and the iM>\vcr 
supply transformer 'Ifie two transf*)rmcrs 
sh«>u1d Ik? at least four f*-et apart, although by 
varying the relative p*isition of *nie transformer 
to the other, it is also r*r>sible to obtain a min- 
imum pi*-k-iip at a small* r distance. The i^si- 
tioii of the output transformer i.- not criti*-al. 
The circuit of the amplifier for A.C. *>perati*)ii is 
shown in Fig. 2, while a battery operated unit 
is found in Fig. 3. 

In some cases, the ‘TV supply for th*’ pre- 
amplifier can (obtained from the main ampji- 
fj*-r. If. howev*-r. the main power supply is 
taxed so that modulation caused variations in 
the *'H" voltag<-s, such variation on the pic- 
amplifuT will cause m*>tor-boating. The i>ower 
"IV supply should only be nse*l for the pre- 
amplifier w-hen the voltage variations betwicn 
the c*m*Mtions for no 1 *kwI to maximum *nitPut 
do not change the "H" v*dtage b> more than 
5 per cent. This can r*-adily la- ehixjke*! with 
a v*dtmetcr, 

The gain of the described pre-amplifier is 
db, when an input transformer of .13-meg, 
s**c*mdary impcKlance is used, A higlier impetl- 
ance is not ailvwnble since it will tend to *lrop 
the response curve <m the higher fr*H,u*‘ticies. 
How-ever. if the microph* me is going U* 1m- used 
on speech only, a complete cut otf at 3,000 cycles 
w'*?uld not impair the *iuality of rcpmiluction. 
In this case, an impedance as high as .23-meg, 
might he used. 

One characteristic of the pow-er supply which 
must not be overlooked is the use <tf buffer con- 
densers, Although biifTer condensers seem to 
have g**ne out of mode with the pa-^ing *if the 
gaseous rectifier, their purpose in this case is not 
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great progrt-ss in this ilirection. What the future 
radio receiver w'ill sound like can be predict* -d 
w'ith assiiranc*’, <m the basis of Ttrcsenl successes 
in overcoming technical obstach-s. Of a certainty 
the improvements to come will be tow-ards a 
closer approach of lifelike fidelity in rA*pro*Iuc- 
ti*>n. The answer to the question, "Is it im- 
possible for you to tell the difference betwtrn the 
original and the reproduction?" will be, abso- 
lutely. "Year 



the peak value of the transformer A'ollagc. You 
will find th;it their use will bring *lown the 
value of the ripple without further changes in 
the filter circuit, An<dh**r "out-mode" feature, 
is the intr*Hluction of a D.C, potential between 
the heater and catho*le of the amplifier lubes. 
This is not helpful on the average radio receiver 
or medium gain amplifier hut will give a maikeil 
improvement when an overall gain of 120 to 150 
db. must be realized in the whole amplifier. 



We have all part* in stock and can make PROMPT SHIP- 
MENTS. We can supply Kits lor any set described in 
Radio Craft. 

Look lor important announcement next month on new 1934 
Alan P.A. Equipment. 

ALAN RADIO CORP. 

13.RI2 CORTLAND! ST. NEW YORK CITY 

Pacific Coast Branch: 

1028 South Olive St., Los Angeles. Calif. 
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Build ihc. Latest Radio Sensation 

We furnish all necessary information 
How to start, continue an*l complete 

AVe 'fan make immediate delivery of 
all parts shown on list. 

Radio & Electric Servi**c Co. 

N. E. Corner 7th & Arch Sta„ Philadelphia. Pa, 



A VELOCITY "MIKE" AND 
PRE-AMPLIFIER 

(Continued from jMtfje 338) 

A Hutnlesi Pre-Amplifier 
An amplifier which will permit the full ben- 
efit of the fx*-ellent re-sponse of such a micro- 
I hone miL-t have a useful range hetw-t-en 30 
and 12,000 cycles. Such a pre-amplifier, although 
.simple in it.s operation, presents certain diffi- 
culties, particularly if it is A.C, operated. One 
in which these difficulties have been eliminated 
i*; shown in the acv*impanying photographs, ami 

in Fig. 2. i 

The simple construction, easy operation, ami 
low cost, puts the described pre-amplifier within 
the reach of every one. More important, it 
eliminates the A.C. rtre-amplifier s worst enemy 
hum. The hum ailjuster used is not exactly a 
hum eliminator, but rather a hum hucker. Yet. 
unlike a hum bucker, it eliminates liackgroumi 
noises but does not intr*Kluce any A.C. ripple 
during the periods tff modulation, ^ 

It is a well-known fact that one of the primary 
causes for hum is the source of grid bia«. A 
certain part of the A.C. heater supply, thert>- 
fore, is introduced into the grid circuit in op- 
posite phase to the existing hum. lly merely 
adjusting the hum bucker, the correct amount 
of "bucking current" can be introduced. 

Automobile tubes have been selected for this 
pre-amplifier, for two reasons. They offer a 

minimum level of thermal-agitation noises ; and 
the lower heater current creates a much weaker 
field around the cathode than tubes of the 
2bjV. series, 

rie<iH€ Ray That You Saw It in Rahio-Crapt 



Fig. A. A view of the completed ribbon microphone. 
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^00^ DUP^LICATE 

ELECTROLYTIC REPLACEMENT 
CONDENSERS ARE DESIGNED 
FOR MODERN 1934 SERVICE. 

For Neatness, 
Ease of 
Installation, 
High Voltage 
Safety Factor, 
Long, 

Satisfactory 
Service, 

Insist Upon 




Replacement 

Condensers 



Electrolytic condenser blocks like 
the one illustrated are available for 
all popular receivers. 

Stocked by leading parts jobbers 
everywhere. Send for latest free con- 
denser bulletins. 

Tobe Deutschmann Corporation 

CANTON MASSACHUSETTS 
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It will be noted from the photosrraph. that a 
very neat job can be done, inexpensively, by 

usinsr discarded metal battery boxes (old auto- 
radio type). Practically any chassis can be 
adapted and placed inside the box. It can also 
be noted that the pre-amplifier fa placed on 

top in the rack. The power supply is placed in 
the bottom to >rive a maximum distance between 
input transformer and power transformer, and 
the main amplifier is placed in the center. Also 
notice the position of the input tran.sformer. 

Two of the dials on the top panel are “ladder** 
networks for mixinK two velocity microphoniM. 
The third dial is the 10.000 ohm variable resistor 
us^ as a tone control. The lower dial is the 

irain control of the main amplifier. The meters 

are employed to check grid — and plate current 
of the output tubes. 

The combination of the ribbon microphone and 
amplifier shown in the photograph w’ill itive 
straight line amplification over practically the 
entire audible range, and therefore makes an 
ideal unit for public aildress or speech input 
equipment for low or medium power transmitters. 

Hum Bucking 

The hum bucker works in the following way. 
The main source of hum is the grid bias supply 
which is part of the total “B“ supply of the 
amplifier. Regardless of how efficient the filter- 
ing is, it contains a certain amount of ripple. 

By connecting a potentia meter across the 
heater supply, it is possible to introduce a certain 
amount of alternating current into the grid 
circuit. The phase and value of this current de- 
pends on the relative position of the potentia- 
meter contact arm with reference to the center, 
which is the neutral point. By careful adjust- 
ment of this device, it is possible to buck the 
ripple almost in its entirety. 

Another interesting detail is the introduction 
of a D.C. potential between the cathode and the 
heater element. The latter having a positive 
value. The reason for this is that the heater 
element like a filament of a vacuum tube will 
emit electrons. The insul.ating sleeve between 
the heater and cathode becomes slightly conduc- 
tive under the high temperature and, therefore, 
permits the free passage of electrons tfiwarffa 
the Cathode. By making the heater positive in 
relation to the cathode this electronic flow can 
be reduced to a minimum value. 
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180 Pages full of sTl types of radio 
and electric*! *pp*ratU4 Includlnj*- 
Short-Wave Receivers; All-Ware 
i Ilecelrers; PuMIc Ad<lre« Systems; 
■* llcDlaccment Parts; Tubes; short. 
^ Ware Products and lIwuNaniU of 
I items too numerous to mention. 
i^jThe oreatest radio catalog for the 
{general radio trade. GUARAN 
fTEEO LOWEST PRICES— 
'guaranteed quality. Send 
I For Your Free Copy TODAY I 
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A bnok eoTW-i'^c er^rr 
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Over fiO important feature* auch aa new drawer type eoil* — iarcc J 
rnlihrated aeropl.tne diaU — triple trncked cntitiiiuaua bindanrend — I 
A \ C with two dual volume contr<da — KCnutne tuned Kadn, Fre- | 
nweney .'4t a ae— electron coupled na.-illn<or — audiu bnl omillaiot — D 
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PEE-WEE ANALYZER 

{Continued from page 350) 

a 7-Prong plug for which adapters must be ol>- 
tained so that receiver analyses may be made 
I into 4-, 5-. and 6-prong receiver sockets. The 
j numbers below the bottom row of jack openings 
indicate connection to a corresponding pin num- 
ber to the socket terminal, in accordance with 
j RMA specifications (recently adopted). Thus 
quick and simple access to any desired terminal 
j position of a socket is thereby possible. 

The small flashlight battery for resistance tests 
is enclo.sed within the ca.se. By simply throwing 
the toggle switch to the “Ohms’* position, all re. 
sfatance tests of an average order are possible. 
The small knob in the center of the panel is for 
obtaining zero adjustment on the ohmmeter scale 
when the two test leads are shorted. 

Lists of Parts 

One Weston model 301 universal A.C.-D.C. 
meter (0-1 ma.). Has four terminals: 0-5 V. 
A.C. and 0-1 ma, ; 

Fig. 2 

Meter circuit for A.C, readings. 



^ Now available, A convenient 104- 
page Manual containing essential 
information users must have to get 
optimum performances from any de- 
vice using vacuum tubes. 

I ^ Complete data on over 90 receiv- 
ing tubes. Base Symbols. Recom- 
mended Operating conditions, cir- 
cuit applications, amplifier classi- 
fications. Over 150 cuts and dia- 
grams. Represents months of pains- 
taking research b y Sylvania’s 
famous technical staff. 

This Manual is as necessary as 
your voltmeter. Just fill in the cou- 
pon, attach 10c in stamps and mail. 

YOURS! for 10c in STAMPS 

HYGRADE SYLVANIA CORPORATION 



Mahera of 
SYLVANIA TUBES 
HYGRADE LAMPS 
ELECTRONIC PRODUCTS 

£/ H. S. Corp.. 1934 



Facioriea 
ST. MARY'S. PA. 
EMPORIUM. PA. 
SALEM. MASS. 
CLIFTON. N. i. 



RADIO MKIV! 

On page 372 of thit Usue will bo found eompleta 
details about the finest SCI ENTlFlC-^MECH ANICAL 
— CONSTRUCTIONAL magazine In the field. This 
magazine Is EVERYDAY SCIENCE AND ME- 
CHANICS . . . now on ait newsstands at lOc a copy. 
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The SET-TESTED RADIO TUBE 



I 

Please Say Thai Saw It in Radio-Ckakt 



IOc-TECHNICAL MANUAL-lOc i 

m 

Hygrade Syivania Corporation. • 

Emporium, Pennsylvania. (B-17) J 

Hyl^ani* TethnUal Manual. 5 

I riu-loiie 10 terns In slam pi. ■ 
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HOW TO BUILD, 
AND REPAIR 
RADIO 
SETS 



TEST 




Radio Construction 
Library 

Includino TelevUioti. Short-Wave RKelvers «nd Auto 
Radios. 3 Volumes. S'/axS— 1 177 pages. 561 illustrations 
ThU i-rartirHl Lil«rary induilt-s: rH.\rTIt’.\l> K.\l HO — 
Till- Umilanifhtal urlmlpl*-* of lacUu. preM-nleil lii an 
uiukr<(an<laliU* I with uorkit^ ih.j- 

irraiuv I'UAOTirAb ItAlHO rONsTHl (TION AM> 

KI.’I'AIU — .MOtUHlii Itxatim; tt<-ulile nnil i«t «*i<t k n 

fiiulK iiiKl maklii;: workmanlike repair-*. Dl^cu-t-e-* iiuitl* 
ern .*-s|iirrt-\Vavi- Uevelvtr# and in-tullallon of iiiitoimhih* 
radi(^ fullv. HAPIO UKOKlVlMJ Tl'MEs rrlni iple- 
uiiderlyinu the openitlon of all v,.(unm tuhe:i anil their 
UK,' In rereiiHoix. lemolo cuntiol ami preel^lon measure- 

Inents. i i « 

llrlps vdU to understand niwlei n type reeelvinp sets — 
full of timstruetlwi data ami piaetii’al kinks for the ex* 
tH'iiUienUr. . ^ 

10 Days Free Examination 

Easy Terms 

McGRAW-HILL 

FREE EXAMINATION COUPON 



McGRAW*HILL book company, INC. 

330 W. 42nd St., New York. 

iJenI leineji : — Sind me the U.M»IO roNSTUt O- 
Tin.N MltKAKY. aJi <harn-* pr. p.ud. fur 10 days 
Fi,e Kxainin.ition. If satUfailury 1 v\il] sind 
in 10 day*, and f2.00 a mi-nfli UJ.til fT.riO hail been 
paid. If nut wanted 1 HiU leturii the bi.uks pc^tpaid. 

llutiie Address — 

(Miy and State ... 

Pusition 

Namo of (‘iHiipany ,IU*-l2-^^t 



xsjmi UNIVERSAL 
'dllU? ALL-WAVE 
ANTENNA SYSTEMS 



Designed 
by pioneer 
specialists 
in RADIO 
NOISE 
ELIMINA- 
TION 



OUTSTANDING FEATURES: 



1. Adapted to simple inverted “I..” 
flat tops and to single or multiple 
half -wave doublets. 

2. Wave band switches tune antenna 
system to listening band, assur- 
ing maximum signal strength. 

3. Ample noise reduction. 

4. Rupped weather-proof materials. 

5. Two models — $4.95 and $6.95. 

Stocked by leading parts jobbers 
everywhere. 

5cn</ for latrtt free bulletin, 

TobeDeutschmann Corporation 

CANTON, MASSACHUSETTS 




•Two black phone-tip jacks; 

♦Fourtt^n lOlJR red phone-tip jacks: 

•Two red side-pressure jacks; 

•Six No. 102JR red circuit-open intr jacks; 

•One No. 456 silver contact composite socket ; 

•One No. 477 composite socke't ; 

•One No. 007 WLCAP kit; 

•One No. Ill DLT current piup lead: 

•One No. 112 SLT jumper lead (black) ; 

•One No. 112 SLT jumper lead (red) ; 

One S.F.D.T. to^rtrle switch with center •‘off** 
position : 

One D.P.D.T. to^rgle switch ; 

One 1000 ohm midget rheostat (ohmmeter ad- 
juster) ; 

One fountain pen 4.T> V. flashlight battery (3 
cells) ; 

One each, Weston multipliers. 4,950 ohms. 
.5,000 ohms, 40,000 ohms, 50,000 ohms. 400,- 
000 ohms, and .500,000 ohms ; 

One each, ohmmeter resistors, 10 ohms, 35.1 
ohms, 910 ohms and 4411.9 ohms; 

One each, series shunt resistors, .744 ohm, 
0.696 ohms. 66.96 <»hms and 297.6 ohms; 

•One molded case, 5x6*'jx2 ins.; 

One .'■|X6«o ins. engraved panel; 

Miscellaneous .screws, wire, solder, clc- 



•Name of manufacturer supplit*d upon request. 

• 

A UNIVERSAL-CURRENT 
ARM-REST PORTABLE 

(Continued from pu{te 337) 

ing its frame to accommodate the drum dial, we 
fast* n the unit in place using 8/32 machine 
sc-rtws with a 1 ineh metal washer and a 1 inch 
sponge rubber washer on each side of the chassis 
pan. This rt-sidts in a thr**€ point shock-pn>of 
mounting which is c|uite ms-t^ssary under the 
circumstances to eliminate acoustic feedback. 

Should the constructor desire to use a gang 
condenser other than the one specified, it must 
he observed that any discrepancy in physical 
dimensions will result in failure of the knobs to 
attain the proper location in the case, unless 
provision is made accordingly- A condenscT of 
lighter construction is also likely to cause trouble 
from acoustic feeilback. 

The shielded coils are fastened to their respec- 
tive brackets: the antenna coil to bracket J in 
Fig. 2 and the interstage coil to bracket K. The 
same bolt which holds the coil in its shield holds 
the assembly to the bracket. Together, with 
1h*ir as«*cK*iated dual bypass condensers, they are 
fast«med to the chassis by means of the same 
bolts which carry the R.F. and converter tube 
sockets. This detail is shown in Fig. 3 in which 
lh*‘ antenna coil is repres**nted at A and the 
K.F. coil at n. 

The iiscillator as.«*emhly is next in order. It 
will be noteil that the oscillator coil is mounted 
up*m the tracking c<indens4‘r, the same two 6/32 
machine screws which pass through the chassis 
pan and shield can serving to bind the whole 
unit together. Fiber or lock washers should be 
placed on both sides of the tracking condenser 
to prevent the isolantite base from becoming 
crack***! through torlional strains. 

While it ia ralher difficult to home-construct 
the antenna and R.F. coils because of th**ir 
miniature size and universal windings, the ex- 
I>trim*.nter may <‘a.sily wind the oscillator coil 
sheuld he ch*iOse to do so. Accordingly, winding 
data is giv?n under Fig. 3. The plate coil is 
wound in th<* direction opposite to the grid c<til. 
The low end of the grid coil is fastened dirts*lly 
to the mount ing .strip and the other three k'ads 
fast* n<d to lugs. Tracking adjustments are ob 
tained in the usual way. 

The first I.F. transformer is a doiibU-tumd 
assembly of conventional style, but the second 
unit is very closely Coupled and may therefore 
be only single-tuned. In selecting coils for this 
assembly, units of large physical dimensions 
shrtdil he chosen, or a single unit transformer 
in which both coils are wound tngether. A half- 
■wave circuit is employed in preference to full- 
wave bc-causc a higher rectifii*d voltage is thus 
obtained. 

Condensers Cl and C2 are mount <d to the 
cha^sis pan under the R.F. tube by means of a 
metal strap. Comlensers C3. C4, and C5 are 
moiint*'d on the opposite side of the pan with 
a similar strap, and each condenser case is 
bended to its retaining strap with solder. The 
grounded sides of the ciindensers are not con- 
meted to these straps but are connected to the 

Please Say That Yon Saw It in Radio-Craft 



/ 



The MATTHEWS' 

Challenger i 

As fsQtured in November RclJ to- Craft 

NOISC-FREE RECEPTION WITH THE NEW 
FREQUENCY CONVERTER 
An Exclusive Feature in this NEW All-Wave Receivtr 




CUSTOM BUILT TO YOUR REQUIREMENTS 

bate-Jt T.VP 
^ N" NoUi! 



• All Wave 13 to r.fiO Meters. • Fiuirtecn l.ate.*t T.vpe 
Tutirs. • New Frciincney Toiivertcr Sr.ice. • X" >olsn. 

• Ten Kilooxle Sciixtivlry. e ^wir * umK-ii'cr. 

• T\M‘iiiy-l‘minil Iiyuinni** Speaker. • KluhU'cn Watts 



Hut pul, • I'liruiniuiii riateil CliasKis. • MoilernlsUc Air- 
plane I>ial Mlth Ouiiir’K Name Includeil. 

Write lor Prkea and Complete Dcacriplivo Literature 

MATTHEWS RADIO L.n/. 5 iM.yfN: v. 



EUROPEAN RECEPTION GUARANTEED 

You I'ltluT list*‘n to Kurina* or— wc 
rrfnnd your tiniiu*y. Two bum! — 
_ - Kln»rt waw and linunlcast ; cxools 
■*' III tny btrgi' r;ic1i<is, Amazing instiinci*, |m;m1s 
of Vidiime mill tin*- tuiu* — all cmniiU*!*' — in> ••xtras. 

AGENTS WANTED— BIG PROFITS— EASY SALES 

Sell rmllos yi*u can guaranti**. Save big j>rofits — 
buy *lin*ct fn.iii f;j«-tory witJi 14 yvars* ex|K ri**n.-** 
— no giioss w.*rk. tlic only line of rinlios sold *>x- 
cliisividy Ihriiiigh raillo s*Tvic»‘ men. All sizes but 
*mly niii* qmilit.v- — n<*v*»r built «lown to a pri«*c. I»ut 
by denllng *Un‘ct your costs are low — [irufits large. 

EXCLUSIVE FRANCHISE TO RIGHT MEN 

WV want Mile man each town and one only, i >nr 
line Is ctuupbd*' — 5, 6, 7, 10, and 12 tuln's AC. also 
5. 7, and 1) tuU* battery o|MTnte*l ; 3J v.»lt. also 
lUito rinlio. Sen*l for b**antlfiil pliotograpMc reiinv 
<lin'tioiis t'l sliow eusb'iiuTs — they are FltKK to all 
rinllo s*Tvlc*' men. Write ttslay. 

F. A. WILCOX, SM W. RtndolS) tt„ Chicago, III. 



AOK.XT.S W.\.\TKI»! 

MOTION PICTURE SOUND 

Mo.t fascinating field awaits live Radio Serv- 
ice Men — tiuick, sure projits 
ASK FOR FREE CATALOGS 
S.O.S. CORPORATION 
1600 Broadway New York, N. Y. 

Cable Address; *^Scscund” New York 



Leotone has it!- 



Try LEOTONE tor all radio replacement needs 
Jobhern. MaH OnliT Houhck ami Ilrprcsentallves in all 
terrltoii*':* — ait twu very fa*l movers. 

Free Edge Cone and Voice And— Field Coils tor ell 
Coil Assemblies Dynamic Speakers 

We also Manufacture Various Types of Magnetic 
Speakers 

We Tan Supply and Ib-mtdy Your Speaker Needs. 
fip<<ik*r Mfrn. Sinrr urj\ 

LEOTONE RADIO COMPANY 
63 Oey Street New York, N. Y. 



I93S RAOIoT^^^^ 

CATALOG'^ 




All models: AC-DC inUlKels: dual 

ami worUI-wUle all-wave fariF, bat- 
tery and rar— at factory prices! Wide 
for 2 J -pace Harcaln 
Catalog ami 30-HAY 
TUIUaPUn Prices 
frMii 19.95 UI*. 



AGENTS 
WRITE ! 



GOLDENTONC RADIO CO., 

112 Oakman Bldg., Detroit, Mich. 

THE ALL-ELECTRIC 
ALL-WAVE RECEIVER 

A rffniarU-ly rlrCltlliwI 8W *«■**;% rr rAP«I.U ff 
,.r.a-irtJ€ T*<epti»n. l’»«* ipccwl lor 

1 F7 <2 in 1 biillO. 37, And 12*3 

TiFunine in 4 t-t'* Oprri.t*'h en- 

lirtly bn MO %olt nc of dc hi»n»,- lichtmit nyHern. 

*• iihlM UK2U0 i»*:U:rfi*nd iietruclioM i*i*.tud»a. 

FevriVn RfCfpliCA Gtaorewtoed. 

KIT **•” 

BroMicMt folU . . SO AffiutiM <ubc* S.20 

OIIDERS FILLED. FKOMPT SHIPMENT 

EILCN RADIO LABS., Oept. RC12 
463 Fourth Ave. York, H. y. 
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chassis ifan tlirectly with short lenfirths of wire. 
The choice of can type corutensers in these par- 
ticular locations is hased on a desire for riuitlity. 
since they provide Kood solid lutrs with which to 
anchor their assoc iate<l resistors. 

'Ih" Itakelite strip shown at G in I’iir. 2 is 
supplied with solderiiipr hijjrs for each hole, the 
three center ones heinur niaile fast with machine 
screws intu the threa»led hakelite and the other 
two with the screws which hold the strip in 
place. Spacjnjr washers are emidoye<l to main- 
tain Mi-in. clearance between the strip and the 
pan. Note that all screws comins through the 
outside of the pan must be flat- head screws and 
properly countersunk since we intend to fit the 
carrying casj snutrly aroiuid these surfaces. 

lAigs are also fasteiied to hakelite strip F in 
Fig. 2. leaving the holes which are not tapped 
to fasten the whole .strip to the speaker frame 
hy means of D and E (rig. 2). The bracket 
which originally carrieci the output transformer 
now’ carries this assemhly. 

The filter condensers are potted in a tin box 
whose dimen ions are given at I, and M in Fig. 

2. hour individual units comprise the assembly, 
•and they are wired together and the lead wires 
coh»r coded before the seating compound is 
pourtHl into the can- The colors are given in the 
schematic. Fig. I. The other parts may be , 
mounted and wirtxl without regard to any par- 
ticular Order. 1 

The Power Supply I 

Where a radio set employing a mechanical 
inverter is pcr?mi riently installed in an auto- 
mobile. it is generally dt*emed iinneces.sary to 
fret al'out battery polarity since the installation 
once cmrectly made need not be disturbed, but 
in an outfit which is to he moved in and out 
and iterhap.s from one Car to another some pro- 
vision must he made to mt*et varying conditions. 

A polarized relay might be user!, of course, but 
the arrangement employetl here is simple, more 
P<isitive. and less expensive. It consists of an 
tiutmnohile an meter and a six prong plug with 
a reversible mcket. An ordinary socket may 
he used hy reaming one hole adjacent to the i 
heater prongs to the larger size so that the plug 
may be inserted in two positions. An arrow is 
inscrilied on the outside of this plug. The 
metluxl of operation is simple; The set is con- 
nected to the power with the polarity plug re- 
moved. When the power switch (on the volume ' 
control) is turned “on” the ammeter neeille ' 
jumps to right or left — we simply ins«*rt the 
plug with its arrow indicating the same «lirec- 
fon and connections are properly ninde. The ' 
proper directa n to c«mnect the meter is readily 
<letermined by experinient since it may involve 
only a single permutation. [ 

It might he well to ohKCrve at this point that 
the polarity plug we have jti.st mentioned is .al.«;o 
u.sotJ to Chang.- from A C. to D.C. operation by 
inserting It in the proper socket. 

The adapter to accommodate the set to 220 i 
Volts is simply one of the old ventilated “voltage | 
t egulators" which were intcndtNl to he inserted 
b.-tween the power cord and the wall outlet. 

'1 he original re-istor unit is removed an<l a w-ire- * 
wound porcela n unit of the i>roper value is 
inserted in its place. 

To insure an absence of vibrator hash, certain 
))recauiions mtist bo observed. The moving arm 
ill the vibrator unit must be grounde.! to the 
cha^.sis hrtmrfliatrly at the aorkrt. Both U.F.C.l 
and U.I’.C-2 must be imiividually shielded. U is 
important that they be located at the point 
where the transformer lead.s come through the 
chassi.^. Condensers C26 and C27 are .001-mf. 
units and are contained within the vibrator. 



^The BIGGEST 

Latest. Most Complete 
1935 RADIO CATALOG 



This amazing new 1935 Radio Catalog 
the last word . . . the greatest Bargain Book 
of Radio ever published. There are more 
pages, more items listed, more nationally 
known lines, more Specialized Departments. 
Over 50,000 items make this great 192- 
page book the Sensation of the Radio In- 
dustry! 



There is a Special Department on the latest Broadcast and All-Wave Receivers 
from 2 to 12 tubes. You'll find an entirely new Department on REFRIGERATION 
PARTS AND ACCESSORIES ... a new money making field for Servicemen. A 
whole section on PUBLIC ADDRESS is the most complete and all inclusive thing 
of its kind. 

Then there i$ our matchless SPECIALIZED SHORT WAVE DEPARTMENT which 
constitutes a complete catalog listing everything the Ham, Brasspounder and 
Experimenter will ever need; Sets, Kits. Transceivers, Pre-Selectors, Converters, 
5 meter Equipment as well as other Short Wave parts and accessories. 

For !3 years the "WHOLESALE" Catalog has been the Serviceman's "Bible." 
Today this greatest Radio Catalog ever printed in which everything is listed 
at lowest wholesale price s — is yours for the asking. Write today for your FREE 




copy! 



BUILD YOUR OWN 

5-Tube AC-DC Super-het Receiver Kit 



All you need is a screw driver, pliers and 
soldering iron to build this new Trutest 5 
tube AC-DC Super-het! Although small in 
size, it is a full grown super-heterodyne 
with a pre-selector stage ahead of the first 
detector. Chassis measures only lO*/^ * 

6'/2 high. Features include 5‘ dynamic 
speaker. 3 gang tuning conde.nser with 
k illuminated dial, smooth action volume con- 



trol, etc. Wave length range 190-550 meters. 

Comes completely drilled. No extras to 
buy except tubes. Simple to build from 
our detailed, easy-to-follow diagram and 
wiring instructions. (T4 QC 

No. Y 22014—5 Tube aC-DC Kit,^l/-J3 
including speaker but less tubes * 



Matched kit of tubes 



$3^ 






a 










Wholes.ile Radio Service ComP.iny 
<90 Sixth Avenue. Dept. C-l2; 

New York N Y. 

Q : ■ . lur nev OaraloiT y«, ,'IC. 

L. .N .1 tha order I have desvriiied in at 
I ta'i 1 a-ller 

A S5 

State. 



POIESALE RADIO SERVICE (0^ 

'NESV’YORK ATLANTA 



r 



Fig. E 

“Opened up" view of arm-rest portable. 




EQriPPLD 

When Fox equipped, it means dependability with full 
frequency response at a minimum Power Input. In- 
sures full Coverajre at a lower cost. 

FOX SOL xo f:<(ijii»3if:xt i olll^ 

Manufacturers of FOx Sound Products 

3120 Monroe Street Toledo. Ohio 





YOUR LAST f 
OPPORTUNITY. 



The 1935 OFFICIAL RADIO SKRVICE MANUAL will he off press 
shortly. In or<ler to make certain that you get your copy at a spe- 
cial saving, be sure to read the announcement which appears on 
page 32 1 of this issue. 



Plea He Say That V'om Saw It in Kad[o- Craft 
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FAMOUS SINCE BROADCASTING 

began 

ALL WAVE RADIO 




^>*2 ) S-uilic .\.r. .Ml Wavr PurfT- 

lwt«*ri«fyne. 'ruiit-.' fioni lI-r.*’.o imtrrs i2l 
l\.r. ) ill 4 timing haii*i<. Iiisil Priiitr«i in ci-lms to 
hIiow lUtTinMit < III’ ljro:ul«M>l iiiK. 

Aloilol 300 (litliAii G-UilK' AA\ .Ml Wave Kijpir- 
h<!«'r«ilym‘ I'ouuMct tyi>i-: lllmniniite*! di.il: lum-- ail 
si.ittMiis from l4*!i':o metcr'i i 21 ..mh) in K.r.) in 4 
Imi .i-. 




.«pr<ial ilNfoum for ilriilers. sorvlre mrn. amatem^ 
atnl \Vi Itc* for full tJi tail.' and pi ms of 

:l.v •' lanre .Ml \V.iu- .iinl «tlni moi^I'. 

Si.i'iial ♦•xnc-rt ^*ts avallalile for 1120 volts; also -OU- 
DOO aiiil tfi)0'200U meters. 

FREED 

television AND RADIO CORPORATION 

LONG ISLAND CITY. N. Y. U.S-A. 



^^Vder , p 




What OTHERS say 
is What COUNTS! 

The expressions we Ret from others 
mean more than anything we can say 
about the 

W lllOIIT-DE COSTER 

Spoakor 

Read this letter from Mr. Percy Har- 
ris, Washington, D.C. — “I receiv’cd the 
Model 265 speaker September 8th and 
am very much satisfied with the speak- 
er in every way. The tone is truly 
wonderful> the high tones are brilliant 
and clear and all of the low tones are 
brought out, deep and mellow; speech 
is distinct. The Model 265 speaker puts 
my radio in a class by itself.*' 

If the reproduction in your radio is 
not satisfactory, w*e know that it can 
be greatly improved by the installation 
of a Wright-DeCoster Speaker. 

Write for further particulars, 

WRIGHT-DE COSTER, Inc. 

2251 University Avenue, St. Paul, Minn, 

Export Dept. M. Simons & Son Company, 

25 Worron Street. New Vorh 
Cable Addreii: Simontriee, New York 



Units C22 and C23 should be located within the 
transformer shield, and C24 and C25 should be 
located as closely as possible to the vibrator 
assembly. Other matters of importance in auto 
installations have been discussed at «reat length 
in previous Issues of this magazine and scarcely 
m*Ad repeating. 

V\r plywood, Vi-in. thick is the principal ma- 
terial for our carrying case. Ample strength is 
assurwl by c<ivering it with imitation leather, 
gluing corner blocks in the joints around the 
top, and screwing brass corner plates to the 
fi niched case. The handle may be detachwl in 
an instant and containevl within the case if the 
M-t is til be us 4 hI in one location for an apprici- 
al le Unj,-th of time, details of the hooks a.s well 
ns the dimi'nsions of the case are given in Fig. 3. 
Hy iipeiiing the door over the connectiim plate, 
;uc i"s is gained to a spaee sufficient tn contain 
all the iMiwer cords, adapters and the carrying 
hamlle. albeit, umler ordinary conditions, the 
6 volt cable will he left con met id ti> the car in 
which the set is generally usisl. This diK>r is 
cut with a thin saw after thi- case is Ciim- 
pli-ted. Stops ati* then glued on the insiib* of 
the bi»x anil a spring catch used to hiil<! the 
door shut. Small hingi-s are tacktnl on the bot- 
tom. The hole which Was Imred to insert the 
saw is large enough so that oni* may insert a 
fitigir in order to opi*n the ikmr. 

On the umler side of thi- top. at the speaker 
eiTil. a piece of Ij-in. WiMn! appr<»ximately 
6*;.x7'/j inches is snugly fitted and gluitl in 
place. An opening for the cotitrol knobs is 
made with a saw held at an angle so that the 
hole is about a half-inch smaller in each ilirec- 
tion at the botlimi. A layer t>r two itf fell is 
glued to the under side so that the dial plate 
tits snugly when the chassis is placevl in the 
cast. Set* the photograph (Fig. A). 

The ultimate appearance of the chassis is 
shown in IV. E. In this picture the bottom 
plates have been removed, but it will be seen 
that they fit Within the sidt*s of the case and 
are made fast ti» the flanges on the lK>ttom of 
the chassis pan by means of 32 flat-head 
screws. The first plate is simply a sheet of 
tin for electrical shiehling. It is helil in place 
by the other which Is made of V4-in. plywood. 
When both are in position they are flush with 
the bijttom n( the case. The holes which are 
used to holt! the chassis in the case are not in- 
dicated on the ilrawing in Fig. 2 because the 
builder will be able to kicale* them mitre ac- 
curately by marking through the hides in the 
case with the chassis in place. Flat -head 8/32 
machine screws with washers anil nuts are ustxl 
here. 

If the parts above* the chassis pan are thor- 
oughly shieliled, no difficulty will be encountered 
from surrounding interference. The detector 
anil output tubes net'd not be shielded. 

The following points are of a m<»re or less 
gent ral nature, and are applicable to any 
amateur const ructitm ; an examination of a few 
hi mc-built sets will convince anyone that they 
aie iinly too seltlom tibservei!. 

F'irst of all, if cjn ry part were to be tested 
before it Went into the set, the battle would be 



half won! The value of every resistor should 
always be checked ; every condenser should be 
examined for leaks especially those in A.V.C. 
circuits and those used to couple audio circuits 
to a pentode griil. They should be completely 
non-conductive so far a.s <me can determine with 
ordinary service instruments. A gang condenser 
which has been in an experimenter's workshop 
fitr some time is very likely to have a plate or 
two sprung or a high-resistance leak i*n one 
of the insulating strips. Such etinditiiins often 
result in much cogitation and hea»l-scratching 
when the constructor observes noUe and poor 
A.V.C. action in the finished set. Other parts 
shoulil be given at U*ast routine tests for con- 
tinuity and short-i*ircuits. 

Secondly, the whole job sliouM be made 
absolutely rigiil. The builder shimkl aim to con- 
struct a chassis of such rigidity that it might 
withstand the famous fountain pen test of being 
ilroppcd frtim a gre.at height. This may appear 
til he undue emphasis, but it eonceriis the weak- 
est piiint in the amateur’s usual job, ainl it is 
a matter of paramount importance in the build- 
ing of a portable receiver. 

Additional Wiring Hints 

More yet might be said with regard to wiring 
prui'tices. Where a pigtail comlciiser or resistitr 
is to be connected to a wirt* or ant»ther pigtail, 
it is not enough to Sidder the two together and 
let them hang : a rigid lug should he providetl 
and both members soldered thereto. If the en- 
tire length of pigtail is utilized, rubber or 
cambric shoulil be slippc*d over the greater por- 
tion of it leaving bare only sullicient wire to 
provide for the connection. The candiss 
mechanic holds a wire in place and drops a bit 
of solder on it. This doi*s not constitute a goed 
connection ; the wire should first be made fast 
mechanically and the soliler applit*d to insure 
i‘li*ctrical contact. High-voltage circuits should 
always be wirixl with hi*avily-insulatetl wire, and 
rubber-covered wire rather than pushback should 
be utilized in A.V.C. circuits. 

AlthiiUgh the A.V.C. system has been iU*sigmd 
tb cover a wide range of signal inputs, a Prob- 
lem naturally arises in a set of this type due to 
the wide variety of antennas with which it may 
be required to operate in difTerent locatiins. 
An automobile antenna wliich provides miser- 
ably small pickup may be employeil i»ne ilay, 
nml the next day we may bring the set into 
the house and hook it to a huge, invert cil L — 
and perhaps our local station is a few blocks 
away! Those designers who have not ignond 
the problem generally use a 'local-ilislancc’* 
switch or a ’'sensitivity control*’ with g«K>d re- 
sults. but it will be found <iuite as satisfactory 
to design for minimum pickup and when difli- 
culty is encountered with a large antenna to 
simply wind a few turns of the antenna lead 
around the insulated lca<l fritm the set instead 
of connecting it directly. This is our plan in 
the present instance. 

List of Parts 

Four CornelbDubilier can type condensers, 
.1-mf.. 200 V,, Cl, C2, C4, C5 ; 



Fig. 3 



Details of case, coil, and essential circuit-changing plugs. 
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THE 



MODEL 22 



tube 

TESTER 




The greatest value possible for the A ^ 
money. Beautiful quartered oak 
ca^e, veri-chrome lettered bakelite 
panel, 3^4” B’Arsonval type meter 
2% accuracy. Tests all present-day tubes with 
ample provisions for the future types. Neon 
leakage and short test of all tube elements. Di- 
rect reading. Provisions for resistance and con- 
denser test. 

CIRCULAR ON OUR NEW COMBINA- 
TION UNIT Tube tester and volt-ohm -metiT. A oomplote 
elettdcal- radio service outfit in one unit. $34.90. 
i’P,' MIL-AMP. $4,90. 

all types and kinds of ROTARY SWITCHES. Our 
new bulletins describe ell the above units. Mailed on 
rcMueaL 

L & L ELECTRIC COMPANY 

336 MADISON AVE. Dept, 14-A MEMPHIS^ TERM* 



.FREE“ ! !, 



WESTON EQUIPMENT 

The facts are: 1— A CIII CKKBR Is a compiled, 
cross-indexed radio trouble-graph and repair- 
pricer, ulilt'h eliminates guesswork. 2— -The 

trouble- graph feature enables you to Isolate any 
lault in any radio, quickly, right In the fiel<l. 
3— The repair- prictr feature publishes a profes- 
sional fee for each based upon a $1,50 hourly 
labor rate plus list- priced Parts, which you can 
quote at once. 4—A CHCCKIvER Inspires set - 
owner confidence by distinguishing between guess- 
work -mechanics an<l Professional service men. 

Now then— esery plumber’s helper and his brother 
are exploiting radio service as a spare time foot- 
ball. They have cags«Hl a question to arh.e of 
% ITAL l.^IP<)IlT.\NCE to the succe-is of every 
progressive radio man. Your future Is at stake! 
To encourage vou to answer this vital Question, we 
will AWAIII) \VK.'<TON testing KQI'H’MENT 
r U !• E. for the tiest brief answer! Your copy 
of the vital question is free. Ratllo CmVEKER 
is $1.00 postPild. Send for either or both NOWl 

FREED'S RADIO CO^ 

Publishing Division R 

S0S3 Baltimore Ave. Philadolphia. Pa. 



« K II V 1 1 i: M i: ,\ ! 

STEP AH EAD of the ran hand file— 

with “CASE RECORDS 
of BROADCAST 
RECEIVER REPAIRS- 

• ADO 10.000 Hours to 
your experience! 

• ELIMINATE GUESS- 
WORK IN YOUR 
SERVICING! 

• DON’T PUZZLE YOUR 
PROFITS AWAY! 

Your work is .ilr«*<uly done 
and rcconh-d far you in 
^ ' TASK HKrOUns.” This 

SsIZ" lin«e leaf bintler 
J contains |,‘.or) Hlnhahet 

ically and numerh'ally ar- 
rangetl "CASE RECORDS*' of srrrKSHI-TM.Y 
rn.Ml'I.ETEl) aFUVU’K .lolts! Each ’ r.\.'<K UEC- 
Ollli'* tells all details for .sat {-factory rep.iir. 

srPPI.E.MK.NTKD (if \ UTERI. V FREE for 1 year. 
108 receiver uialfe' . . . S.imn nio-h-l-. 

. . . the FASTEST Te<linlijue known to the Pro- 
fession! 

Send Only $1.00 Deposit for Ten- 
Day Inspection ... No Obligation 
Immediate refund on return of Manual 
CAPITOL RADIO RESEARCH LABORATORIES. INC. 

1503 2lst St., N. W.. Washington, d. C. 

IT. K. Bradford. President and Toihniral Director 




MICROPHONES 

and ACCESSORIES 

Unoxc^llod for Porformaneo* 
Utility and Economyl 
Ai Tou^ a/olllMUP 

SHURE BROTHERS COMPANY 
Miorophonm HmmdQumMmrm 
215 W, HURON ST., O.S-A. 



One Cornen-Dubilier can type condenser 
.5-mf., 100 V., C3: 

Two Cornell-Dubilier dual tubular condensers. 
.1-mf.. 200 V.; C6-C7. CS-CO: 

One Cornell-Dubilier variable padding con- 
denser. .0075-mf., C29; 

Four Cornell-Dubilier mica conilen.sers. 250- 
mmf.. CIO. Cll, C12. ClH: 

Two Cornell-Dubilier paper conden.sers. .03-mf. 
400 V.. C15. C28; 

One Cornell-Dubilier mica conden.<ier. .00 1-mf.. 
C14 ; 

One Cornell-Dubilier dry electrolytic condenser. 
10 mf,. 25 V„ CIS; 

One Cornell-Dubilier dry electrolytic condenser. 
4 mf.. 200 V.. C18; 

One Cornell-Dubilier dry electrolytic condenser 
8 mf.. 4.50 V.. CIO; 

Two Cornell-Dubilier <lry electrolytic con- 
densers. 24 mf.. 200 V’.. C20. C2I ; 

Two Cornell-Dubilier Con«lense.-s, .001- mf. 
contained within vibrator cu-.e, C26. C27 ; 

Three Cornell-Dubilier condensers, .5-nif. 100 

V.. C23. C2I. C25; 

One Cornell-Dubilier condenser .5-mf.. 400 V 
C22: 

Ci^^® Cor^^’^l-Oubilier mica condenser, .006, 

One Cornell-Dubilier paper conden.ser 1-mf 
200 V'.. C30; 

One IRC carbon r«*si.sfor. 400 ohms. V4-W.. Rl : 
One IRC carbon resistor. 150.000 ohms. Va-W.. 
R2 ; 

Two IRC carbon rt*sistors, 50.000 ohm.s. *4-W 
R3. R13: *• 

One IRC carbon resl.stor. 1.50 ohms. Vs-W., 
R4 ; 

Two IRC carbon resistors, 20.000 ohms, t4-W 
R5. Rll; ^ ' 

One IRC carbon resLstor. 4.000 ohms. ^-W.. 
R6 ; 

Three IRC carbon resistors. 500.000 ohms 
V4-W., R7. R8. R15; 

One IRC carbon resistor. 30.000 ohms ^-W 
R9 ; 

One IRC carbon resistor, 200.000 ohm.s. tz-W 
RIO; 

One Electrad volume control with .switch. 
0-25-meg.. R12; 

One IRC carbon resi.stor, 0.25-meg. U-W 
Rll; ' 

One IRC carbon resistor. 1000 ohm.s, 2 W 
R16; 

One Electrad wire- wound resistor 12 ohms 
75 W., R17: 

One Electrad wire-wound resistor. 140 ohms 
25 W.. Rls: 

One IRC carbon n-.sh tor. 40 ohms, 2 W.. R19 ; 
One "Resistiivolt” or .similar device for 200 
V. adapt«>r ; 

One IRC p.>rcelain resistor for same, 320 
ohm.s. 30 W. ; 

One heavy cast frame 3 gang conden.s*»r ; 

One GenRal niMget shielded antenna coil. LI ; 
One GenRal miilget ahieUled R.F. cnil. L2 : 

One Genital o.scillator roil and shield. L;1 : 

One GenRal double- tuned I.F. transfr>rni«»r, 
175 kc.. I.P.T.l; 

One GenRal slngle-tun^^l close-couple*! I.F. 
transformer. I.F.T.2 ; 

One W right -IVCoster 6 in. dynamic speaker; 
One composition drum dial ; 

One General Transformer vibrator- in \*erter 
unit, type 60 ; 

One General Transformer power transformer, 
for 230 V., at 40 ma, ; 

One General Transformer R.F. choke to carry 
“A” current. R.F.C.l ; 

One Hammcriund R.F. choke to carry ”IV’ 
current (8.5 mh.), R.F.C.2; 

Five 6 prong sockets. 1*^ ln. mounting centers ; 
Five 5 prong socket. s. 1 1- in. mounting centers ; 
One 4 prong socket. lU, in. mounting center; 
One General Transformer filter choke to carry 
50 ma., 20 hy,, Ch.l; 

Two pilot light sockets; 

Two pilot lights, 6.3 V., . 15-amp. ; 

Four Na-Ald 5 prong plugs ; 

One Na-AId 6 prong plug; 

Two tube shields; 

No. 24 enameled wire, lb. ; 

Carrying ca>e, as described; 

Five control-grid clips ; 

One Sylvania type 25Z5 tube; 

One Sylvania type 12Z3 tube; 

One Sylvania type 38 tube; 

One Sylvania type 75 tube; 

One Sylvania type 6A7 tube; 

Two Sylvania type 39 tubes; 

One automobile ammeter ; j 

Sheet steel and tin, screws, nuts, washers. 

1 hookup wire, brass corners, fine wire screen, etc. , 
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How Good is 

yPUR Tube Tester 

Make this test and 
judge for yourself 

Remember how we have emphasized the fact 
that more tubes require replacement because 
of noisy reception resulting from internal leak- 
ages than for any other reason? And how 
Supreme Neonized Tube Tester Model 85. has 
proved this, when other tube testers gave the 
tubes an O.K.7 

Now make this test and judge for yourself. 
Take a power tube, a type 45, 2A5. 7 1 A. etc. 

Be sure that the tube is a good tube- Then 

close to the base — solder a 100,000 Ohm re- 
sistor between the plate and control grid. Sub- 
stitute this tube for a tube in a radio known to 
be operating at its peak of efficiency. NOTICE 
THE DISTORTION— THE NOISY AND UN- 
SATISFACTORY RECEPTION— AND OFTEN 
THE COMPLETE SILENCING OF THE 
RADIO. ^ 

Now that you know you have a tube unfit for 
use or entirely unsatisfactory and, in fact, now 
that you know you have a tube in the same 
condition as a great many other tubes in the 
possession of many of your customers, place 
this same tube in YOUR tube tester, and ob- 
serve the result. 95 times out of 100, the tube 
will test "GOOD”. Convincing evidence that 
you are losing more than 50% of the tube 
business you should have , . , simply because 
of in<dequote and out of date methods. 

Ti?^ * SUPREME NEONIZED 

.jester 85. Your jobber will gladly make 
it avaiiable to you- Notice how the Neon signal 
immediately flashes the elements between which 
the leakage or short is occurring, and proves to 
anyone that satisfactory reception is impossible 
with such a faulty tube. This super tube tester 
will pay for Itself and the out-of-date tube-tester 
it replaces, m short order. 

SUPREME NEONIZED 
TUBE TESTER 85-P 

Dealers Net Cash Wholesale Price 

$ O r%.95 



Available also 
in modernistic 
Walnut upright 
Counter Model. 



39 



I 
I 
I 
I 

I Name 



SUPREME INSTRUMENTS CORP. j 

509 Supreme Bldg.. Greenwood. Miss. ! 

Please send complete detailed Catalog 1935 ! 

Supreme Models. | 

I 



I 



- State... 

Jobber Preference... 
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Mr E. H. Rietike, President / 
of CREI and originator of the I 
first ihotouph course m Prac- 
tical Radio Engineering* 

Mr. Srri'lrr 3faft • • • 

IF YOU'RE ^‘SOLD" ON STUDYING 
. . . WHY NOT TAKE THE BEST? 

Although CREI is a nationally accredited school, 
known and recommended throughout the indus* 
try, it is not 'out of reach” of any service man. 
Our htime study courses In Practical Radio En- 
tineering are written in ’’service man' iariguagc, 
and are prartical right from the beginning. 
After the first few lessons, you can start capital- 
izing on the information you have learned . • . 
but you ll see real results after you have finished 
the thorough technical training l.Khl oners, 
l erms may be arranged to meet your own needs. 

Sow Ottered ior ihe Firut Time! 
AUDIO & ACOUSTICAL 
engineering 

A new series of lessons now included as a part 
of all courses. These new lessons will prepare 
the engineer to handle practical problems arising 
in the design and installation of audio and acous- 
tical systems. 

WRITE TODAY— OUR NEW 44 PAGE 
CATALOG IS JUST OFF THE PRESS 

Send for this new booklet today. It gives in 
complete detail everything you’ll want to know 
about CREI, together with stores of pirtures, ol 
our school and array of equipment. 

CAPITOL RADIO ENGINEERING 
INSTITUTE 

14th and Park Road. Washington, D. C. 
Dept. RC-12 




The 






CONDENSER 
ANALYZER 



actuallw 

Cowtiiensors • • 

Look into the “heart” of the con- 
densers you buy before nsitiK them. 
Test all condensers in the receivers 
you service before putting your O, K. 
on the job. 

The TOBE CONDENSER AN- 
ALYZER inst.antly imlicatrs 

ccindvnsers ^ f utty ty pe— pa pvt . 
mica, oil, ekctmlytic— of any 
capacity frrm .OOfiPfi tu 100 
infd — irc of luw D. < • rv- 

sistanev or high cuirmt 
leakage and w'ill ''oon 
break down or been nu- 
■ i-i»en”; are ntierat- 
ing intermittently 
(loo^e internal 
connections) 
or if thcy-Tre 
■■npen* or 
ted.” 

Thousands of servicemen are now 
u^in^^ this instriimeiil. 

110 v«ll, «0 eyvle Model 

11.10 

Available in 25 cycle, and 330 volt Model^ . . 
Stocked by lea<litig parts jobbers everywhere, 
Send for latest ftte literature. 



Tobe Deutschmann Corporation 

CANTON, MASSACHUSETTS 




THE LISTENING POST 
FOR ALL-WAVE DX-ERS 

(Conrinwfd from page 351) 

ftSflode, Pc'lgium, itj on 29.04 meters (10.330 kc.) 
almost ev* ry ilay betwt'cn 1 :45 and 3 P. M., E.S.T, 
Their antenna is beamed on the Belgian Congo 
and he puls in a good signal. Station OA4K is on 
about 3S.r> meters from abnut 9 to 9:30 P. M.. 
E.S.T., but ctKle QRM tt*ars him up terrific. For 16 
mornings straight Mr* Ttimliiison tuneil in JVM* 
Na?.aki. Japan, 27.93 meters (10.740 ke.), and 
he came in best early in the mornings, signing 
off at 7:40 A. M„ E.S.T* Station JVN. Nasaki. 
,1a pan, on 28.14 meters (10.600 kr.) was logged 
at 10 P. M., E.S.T., working with KWU. Dixon, 
Calif. Stalnm JVF, Nasaki. ,Tapan, on 19.20 
meters (15.620 kc.) was heard calling KWU at 
9:30 P. M., E.S.T. One morning, recently, Mr* 
Tomlinson was able to tune in TVR. Saigon, 
French Indo-China on 18.5 meters, (16.230 kc.), 
rag chewing with FTK in France. He managed 
to hold them for ahr>ut 25 minutes* 

Mr. ,lt»hn Shanks, of Ru'-sellville* Tenn., says, 
**1 belii-ve the mystery station im 44.71 meters 
(6,710 kc. ), that announces "La Voz dc los 
Tnipifo<” from about 8 to 9:30 P, M., E S.T.. is 
;oeat<d in San JosC, Ci'sta Rica. (YfU are 
right, Mr. Shanks, ontl. further, the call of this 
station is TlEI*. — Hdilor.) 

One of the greatest thrills on the short waves 
toflay is to tnne-in Boh Bartlett’s schooner 
"Effie Morrissey” bfUind for Arctic regions. The 
caH nsid is WIOXDA, and he uses 100 watts. 
Station WIOXDA is usually located about the 
center of the 20 meter ham band. John De- 
Myer of Lansing* Mich., heard him at 6:00 
P. M*. E.S.T. Frank Hostetler, of Dilionvale, 
Ohio, also reports WIOXDA. Yr.iir « dilnr heard 
him rei^enlly at 6:40 P. M., C.S.T., broadcasting 
from Hopedale, Labrador. He had brought 
atxnit 50 Eskimos to the mier<, phone from the 
nr*arby Moravian Mission, and their husky voices 
singing tht^e nld-lime church tunes sure pro- 
(hic«*<l a w-eird effect. 

An official letter from Sr. Luis Ramin-/ Arana, 
jefe del Servicio de Inalambricos, Ministcrio 
do Corrt*os y Telegrafos, Bogota, Colombia, in- 
forms us that the government has just finished 
a new short-wave station which will work on 
49.35 meters (6,079 kc.) and which it is now 
testing. 

Mr. Cuy R. Blgbec. cf Ft. Benning. Ca., says. 
“Germany anmmnced a new short-wave trans- 
mission to be broadcast by DJO. I did not get 
the exact wavi length but I believe it was a 
little ever 31 meters.” 

Mr. R. A, Slansfield. Ripley, Woking. Eng- 
land writ 4 -s that VUB, Bombay, India, working 
cn Wednesdays and Saturdays, at 11:30 A* M. 
to 12:30 P. M., E.S.T,, on 31.36 meters 



(9,570 ke.) is getting stronger each week: as 
are also the 25 and 49 meter transmissions of 
W2XE, Wayne. N. J. 

Mr. Robert Pybus, Manchester, England, sends 
us the follfiw'ing schedule of ZHI, at Singapore, 
Straits Settlement. They are using 90 watts 
on 49*9 meters (6,100 kc*> and their schedule 
is Mondays, Wednesdays, and Thursdays from 
5:40 to 8:10 A* M., E.S.T.: on Saturday, 10:40 
P. M, to 1:10 A. M., E.S.T. Listeners wishing 
to verify this station should report on the 
Wednesday programs as these are the only ones 
that ZHI keeps a detailed log on. Station 
OER2. in Vienna, Austria, is now back on 49.4 
meU‘rs (6,070 kc.) with 200 wratts. Their 
schetlule is Monday and Thursday. 9 A* M. to 
1 P. M.. and 2 to 5 P. M.* E.S.T. 

Mrs* Mary J* Eberts?, Hollywood. Calif., w’rites 
that she tuned in JVM (10,740 kc,). at 9:15 
P, M.. P.S,T.* to 10:45 P. M, They were call- 
ing KWU nnd nUf> KWV. 

Short-waVo station COC, of Havana, Cuba, 
which burned to the ground several months ago 
is again rebuilding and will he on the air prob- 
ably by the lime this article goes to prc'ss. 

Station CTIAA* in Lisbon. Portugal, on 31.25 
meters (9*600 kc. ) has greatly increased its 
power and is jiroviding an Empire short -wave 
service ff»r Portugal. It is announcing ns 
"Radio Cti)»mial,” acconling to Mr. Jf>hn Shanks. 

Station OA4AD, cf.ntintKS to come in well rn 
51.90 meters until about 11 P. M.. E.S.T. They 
usually announce in English just prior to sign- 
ing <iff. 

A short-wave station is being built at Suva. 
Fiji Islands* which will make use of, for the 
first time, the beautiful and melodic voices of 
the nat lei's of the islands. It is said they 
possess unusual musical talents- 

The short-wave station on 31.58 meters 
(0.500 kc.), which is cn from 5:30 to 6:15 
I*. M., E.S.T., daily, and which has been vari- 
ously reporteil as PSK, PRA3, and PRBA has 
now announced its call letters as PRF5 of Rio 
de Janeiro* 

KDKA DX Club 

No DX-er can afford to miss the half-hour 
weekly meeting of the KDKA DX Club, which 
revues all the latest in brciadcast and short w'ave 
tips. This programme is transmitted weekly at 
11 to 11:30 P. M., E.S.T., over KDKA. and 
W8XK. The Chib has been mating on Satur- 
day nights, although this may be changed to 
Sundays during the winter season. 

Monthly Award of Subscription 
Each month the etiittirs tif RaiiIo-Ckaft will 
award a one- year subscription to this magazine 
to the DX-er submitting the best vt njit d list 
of slatums ri-ceivi^I. These lists will gone 
over and carefully considernl by your DX Edi- 
tor. and the winner announced in the succted- 
jng issue of Rapio-Ckaft. 



r.M. E.S.T* 

Trvi: In .\t 
D ark— S:(K> 
Dark-' 6:30 
Dark— 7:30 
Dark— 7:(Kt 
Dark— 7:(Kt 
Dark— 7: SO 
Dark— 
Dark— 7:15 
Dark— 8:(K> 



BHnADf’AST BAND TRANSATLANTIC KKCEPTION 

(EaIII.Y KvtlNlNMJ UcCEITION) 



Fheq. 

574 

785 

79.5 

841 

‘d>4 

913 

9.50 

1.095 

1.195 

1.4.56 



Watts 

l(KkO(M4 

120.000 

5.(KK) 

KKl.OIMt 

10(t,0(H) 

60.O4M) 

17JKK) 

T.0(M> 

17,(KiO 

lO.tHiO 



Station 
Stuttgart 
Li-ip/ig 
Itareeliiua 
Berlin 
Hamburg 
V..-:lio Toulouse 
Breslau 
Madrid 
Frankfurt 

B:idio Normandie 



Interfkiunii 

Station 



B 



florXTHY 

( ii-rtiianv ^ • i 

S,.ain (EA.M) WCV-WBAl 

(b-rnifiny (Tegel) 

(lerniany 

France 



. criminy 
Spain 
Cu rioiiiiy 
Feciimp, i 



(EAJ7) KMOX-WPfi 
WOAI 



>ancC 



A M . E S.T. 


(Eari.1 Mouninu liKcn 


12:01-1 :35 


.574 


lOO.(NM) 


12:01-1 :00 


63S 


12(UKH» 


12.01-3:00 


7^5 


120.(KH1 


12 01 -‘2:30 


9(K 


llK),(KK) 


12:01-1 


l.(HU 


1.3.5(K1 


12:01-2:.j0 


1 .031 


t;0,CMKl 


12-01-1:35 


1,19.5 


t7,(H»0 


12 :J0- ( hi 


740 


lOO.fKlO 


12:4.5-l:(Kt 


.M6 


R'O.fXHt 


1 ‘30-2:00 


713 


50.0(K) 


1 :30-2:0(t 


814 


,50.(HM> 


F30-2:(HI 


1,140 


7.(KiO 


1 -45-2 .(H) 


1,131 


10.000 


2,00-3.(kI 


013 


t.O.(KH) 


2:(Mu;t:(K> 


1.4.56 


tO.(HlO 


210-3 :0(t 


050 


KMI.OOO 


2:4.V3:00 


556 


<;().( too 




FORKICN DX S< 


Datf 


E S. T. 


Fi 


Nov. 1 1 




A.M. 1. 


Ntiv. 1 1 


5'3(MV:30 


A.M. L 


Nov. 24 


1 1 :(Ki- 


1. 


Nov. 24 


1 1 :00- 


6. 


Dee. 11 


3 (iiM fK» A M. 1 


Dec. 10 


2-iHU3;30 A.M. 


Dec. 21 


1 ,00-3:00 A.M. 


Dec. 21 


l;00-3:(Kt A.M. 6 



Slutigart 
i'r;igue 
l.ii-ip7ig 
11 an I burg 
Brat isliiva 
Kdiiigsberg 
Frankfurt 
Miini'-li 
Budapest 
Btunc 
Milan 
Turin 
Hwrby 

Radio Toulouse 
Hhdio Nortiiaiulie 
Pi.t*te Pari^ieIl 
Beromiiiister 
^DULE Foil NOVEMBEK-DECI-MBKR 



Cieniiany 

('/♦■cIl(l^l^)Vakia 

Ceniiany 

(lerniiiuy 

(’aeeho?*Iovakirt 

Ci'rmaiiy 

Ceniiany 

Cerniaiiy 

Hungary 

Italy (Saturday A-M.) 
Italy (Saturday A.M.) 
Italy (S:iturday) 
Sweden (Saturday) 
Ttfultrtisi-. Fi anee (Sat .) 
Feciiiop. I'rance 
Paris. Fiauee 

Switzerland 



.030 

.010 

JMO 

83(t 

tiSj 

6,079 



W atts 
1,500 
S.’-d) 
10,000 

IfiJHKi' 

2.5.000 

\M)i} 



(’all 

HIX 

4HC 

XEB 

XEBT 

CP4 

1.H5 

H.IN 



Locatton _ 

Siintf) Dot(iing«i it^'■ Doni. lii’P. 
Brisbane, Australia 
Mexieo, D. i; ., Mi-xieo 
Mexieo. D, I'., Mexieo 'V ) 

Radio Illiiiuuii. T-'i BobVa 

BuenoH .\ires, .\rgiuitina 
Bogota, roIoinbi;» 

Bogota, Colombia (8- '' •> 
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VARIABLE OUTPUT ! 
P.A. AMPlfFIER 

(Con<tmifd Jroni payc 3-17) 
bined amplifier (gain of 26.8) ami phone inver- ' 
ter: as a triodr driver (with a gain of 3r») ; or. 
as a twin class B output retiuiring only 300 volts | 
on the plates to pro<luce 10 watts of audio out* . 
put. By using two of these tubes (each cme with | 
gri<is and plates tied together) in a balanced 
push-pu.Kh circuit together with high-grade and i 
efficient input and output transformers as well 
as a power supply of good regulation, 12 VG watts I 
per tube Is easily attained without any increase j 
of third-harmonic distortion. Two tubes ar- | 
ranged in a pu^h-pu.sh output channel will de* 
liver 25 watts of virtually undistorted aiulio in 
each such channel. When 1 tubes are employed 
(Fig. 1) in twe channels a total of 50 watts is 
pMJiluced ! 

Universal Operating Feature 

By employing a 5 prong amplifier iiowut 
sf ckit (Fig. 1) which has connt-cted to its filu- 
mi nt. plate, and cathode prongs the filaments. 

power lead and ground of the amplifier, it 
bf conies a simple matter to use the interconnect- 
ing ping shown at B in Fig. 2, for vonm*cting 
the amplifier pow'er supply. This 6 volt power 
supply, which is composed <*f a dynamotor de- 
Iiv<ring 310 volts at 110 ma. (and its associated 
R.F. and A.F. filters 1 is equipped with an aux- 
iliary socket for an additional dynamotor which 
is retjuired when full 50 watts of audio output 
is iKung delivered by the amplifier. The auxil- 
iary dynamotor (C, Fig. 2) is furnished with 
its own R.F. filter system and plug for insertion 
into the auxiliary socket. 

It should be remembered that the amplifier 
may be built with either, and only one of the 
power supplies (6 volt D.C. or llO A.C.) built 
directly into the chassis (depending upon the 
immediate use to which the amplifier is to be 
put). The other power supply (to jiermit uni- 
versal operation) may be built at some later 
flate if it ever becomes necessary to operate the 
system from s<nne se'urce of power other than 
that for which it was originally equipped. 

This universal operating feature is a virtual 
guarantee against the amplifier ever becoming 
obsolete, and will also avoid the necessity of 
another amplifier for either 6 volts D.C. or llO 
volts A.C. operation. 

Filament Circuit 

Figure 2D shows the filament circuit of tht 
amplifier. Particular attention is called to the 
series connection of the type 45 tubes, which per- 
mit.s their 2.5 v<dt filaments to be operaU*<l from 
6.3 volts. A center-tapped, 0.8-ohm, 5 watt re- 
sistor furnishes the exact mid-point of the fila- 
ment system which is grounded through the 875 
ohm biasing resistor shown in Fig. 1. 

In Fig. 2D one of the poles of the **5 to 25 
wnths ' switch is shown connected in series with 
the first- and SMcond-channel tubes, this oren« 
IPO filament circuit (and saves 3.2 amps.) when 
the 5 watt outiiut is being used. Similarly, 
f ne pole of the *’25 watt to the 50 watt” switch 
w connected in series with the second-channel 
tubes, only, to effect a similar economy when 
a power output of 25 watts is being produced. 
U it should become necessary to provide for 
in.stantancous change-over from 25 to 50 watts 
output, without waiting for the cathodes of 
the second-channel tubes to come up to oper- 
ating temperature (an interval of about 10 
seconds is reituired), the second-channel fila- 
ment Switch may be shunttnl out of the circuit 
at will by wiring the contact point of the switch 
to the grid terminal of the amplifier jower 
s<*ckct (fig. 2D) and adding a temporary (nr 
permiinenl) jumper from grid to ”F-f ' * in the 5 
prong plug of the interconnecting cable shown 
in Fig. 2E. 

50 Watt Class Output Stage 

A large numbt r of sound technicians have been 
disaHKiinteil in class B systems because listening 
t<-sts have shown the output quality below par. 
aHhough the circuit carefully checked with auth- 
entic designs. In such cases the trouble is nearly 
always due to a radio-frequency oscillation 
(because of the dynatron “kink” in the grids of 
most class B tub.-s) of the output stage which is 
present only when an audio fre<iuency signal 
is applied and is easily mistaken for dist<»rtion 
caused by a high harmonic content of the output 
signal. This c< nditi*»n Is easily remeilied by 
using the speaker-correction network employed 




IIADIO CITY 

TESTIXC EQI IPMEXT 




Assures EFFICIENCY at 
S u rpri si ngly-L O W PR / CES 

R adio CIT^' Tube Testers and Ana- 
lyzers are ACCb’RATE and DE- 
PEN D All LF. They meei every requ ire- 
mem of modern service or laboraiory 
work and are so flexible they w ill not be- 
come obsolete for many years. 

The new models have features every serv- 
ice man will appreciaie — not the least of 
which is their low first cost and econom- 
ical maintenance. Available completely 
assembled and wired, or in money-sas ing 
kit form. 



M^in€* ni 

and AA ACY*i:H 
I'lVITS. inc-liidini* 
Analyzer Cable, Plug 
and Adapter ^ts 




\no“304” 

TUBE TESTER 

The only tube Itsitr show- 
ing leakages above one- 
miilion ohms. Neon-light 
indicator. ’Tjood-Bad” 
meter. Separate line* volt- 
age meter. Tests all present 
tubes and provides for 50'/t 
increase. One-button oper- 
ation. (‘ounler and portable 
models. Etched metal pan- 
el ; leathercile case. 



$19.95 

Complete * 
ready to use 

$15.65 

Kit, complete 




Write Depc ROJ2 for I'RFE Data Shuts 

ItAIIHI CITY IMKOIM 4 4 0. 

til W(-nI llroudway. York < lly 




NATIONAL 
UNION TUBES 



QUALITY 



PROFIT 



SHOP 
EQUIPMENT 



SALES AIDS 
SERVICE AIDS 



COMPLETE 
INVENTORY 

/PRICE PROTECTION 




OWN ALL 5 RIDER SERVICE MANUALS 

Y...I enn bnv.. Ibt <^.mplr,p lil.tar, <if five volume for a of only tlO.OO and a 

N "t.o, 1 I , .un t al" , .Jr. loading ..grarment. Tbc d.poait ia refunded aa a m«rcband»e 
credit when you coiii|»letc your agreeiii.nl. 

OWN ANY 4 RIDER SERVICE MANUALS 

Or mavta. you only ^..nlTrnTTol a.n«. I n thia you .*„”™LrtuSty' to 

your agreeiiii-iit Miid the iKKiks are shipped iiumedialely. Wbat au opportunity 
own u hue mersice library 1 

OWN ANY 3 RIDER SERVICE MANUALS 

If you alrcfidv hove st»me «.f ilu-w liooks but wont thre^ to eomplete your 

de|K«,t - ^ II- and get any.thr.^ you m*et| i .uagme i MaimaU 

for a dt-|K,sit that is llie reg.il ir cost «>f oiiel Hon t miss tltccliauce. 

OWN ANY 2 RIDER SERVICE MANUALS 
Provida«l voii i-^fd t.idy two Umks de|N*sit * just $.5.50. Kign a 
Nation .1 I .im tul^ pan luisnig <oi,tr...t nml the viJumea are 
ahipia d at once. I)oirt fail to take udvuulugeof one of theaeofferal 

OWN ANY 1 RIDER SERVICE MANUAL 

Perhaps you want but one vt«liiine. A $ 3.00 <]c|K>sit * and agree 
iiM-cit bn'ig -4 il to > 4 . Ill <1 he t -w Vtilimif V is of course, included 
in tliese o(b^rs) Art iitiwl (let full drluilsl 
♦ Note' All deposits refunded as merchandise credits, 

DON'T MISS THIS CIIANCF TO OWN TIIF INDHSTKY'S 
GKtATYST RADIO SEitVICiNt; LIIIKaK^ I 




ONE MONTH LIMIT! 

Act quickly! These offers are limited. TOs is* a 
rare oiUNirtunitv to get a tine complete set of servic- 
ing mamiaUl You cau l rtmdiict u service biisinesa 
without these l»ooks. Imagine, the complete set 
covers ni€*re ibau 5300 tn<NleIs of iieiirly .,50 manu- 
facturers in the astoiiiuling total of approximately 
5200 pag<rs. S’oii need thfaw* U»oks National Union 
u^firUs you to own tliein. Thats why they ve n»aoo 
this SF*ecial limited offer. l)oii t miss lU Write 
at once I 



Niitioiinl HadioCorp. of N. Y. 

4(l0 Matlison Avenue, 

New Y<.rk City. RCI2-^4 

Tell me more abouL 



Name 

Street 

City Slate. 
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SERVICE 




IN THE 

1935 

LLIED 
CATALOG 



The most eomplete and truly 
timely tiook in Had lot Mure than 100 
aroazinR Nut a skimpy, seasonal c. 4 taluu 

ust*fu!it(‘<<i Is (ontlne<l to a rew ueeks — hut ■ 
true Un<liu I'rutll (Sunlc — rt-rnarkahly rumpk-te, up- 
tu-thi**minutr. Rt'arod to r#<llo pronres.s. 

• NEW An amazinjt line of Test eiiulpment : No,, 
Nupreme Full Vision .Meters; TrliHetfs maBnlli- 

iit new Master instruments, etc. Trlres are astun 
i-liincb lu\i 

• NEW Hadlo’s most complete stork of perfect 
't.inUard line replarement Parts. New volume roii- 
irtiJ trunsfnrnxrs. resistors, condensers. Clean 
merchandise at ron.-lstenlly louver prices 

• NEW All entirely different line of kits tor 
custom set-liuildlng. Itand-spread types. Short 
Ware, All- Wave. Superheta ami TUF elrcuhs. A 
tfreat selection for new PruUts. 

• NEW The Kreate.-*t P A. array In raillo. 3 to 
50 «atts, eleitrl. . 6 Volt Mol ile. etc. I'rlcei are 
unheataule. Protit opportunities are doubled. 

SEND FOR YOUR COPY TODAY 



A.L LI ED ^ flAD | O 

C OhtpQRATlDIM 



833 W- Jaekfton Blvfl., Chicago* Dapt. D 

I □ Please send me your FREE 1935 Catalog — the 



Radio Serviceman's Profit Guide. 



Name 



Ad Ireaa 
City , 



Build Your Own 

Wheatstone Bridge 

For ^41.50 

A simple, rugged, wide-range 
Wheatstone Bridge for resistance 
measurements. Operation identi- 
cal with best laboratory instru- 
ments. Sensitive, accurate. Low 
cost. Kit easily assembled. 




SHALLCROSS No. 6^0 Kit $4L50 
Assembled $49.70 

Built around a highly sensitive 
galvanometer and Shallcross Re- 
sistors. Range .01 olims to 11. 1 
megohms. Send 6c in stamps for 
Bnlietin 630-P. 



[ tiALLCftO SS MfG. COMPANY 

CUchical ^LaiuUft^ InituitiuntL> 
AmdAccuiait k^iidotL 

reo MAC DA», •outiv*«» 

COUINGDAU.PA. 



in both output channels of the amplifier (3.000 
ohm resistor in series with a .04-mf. condenser 
across each side of the center-tapped primaries 
of the output transformers). While this speaker 
output filter removes R.F. oscillation from the 
output signal, it also functions to maintain a 
uniform load for the output power tubes at all 
freciuencies. 

Inasmuch as the 6A6 is quite inexpensive it 
becomes feasible to it-e four of them in a push- 
push parallel input circuit arrangement with 
separate push-push output circuiU. The output 
transformer of each 25 watt output channel will 
easily handle 3.5 watt peaks (70 watt peak total). 
Terminations are provideil for 200 and 500 ohm 
line as well as for up to 25 ohm voice coils; 
additional taps are provided for 1.5, 3. 5, 8 and 
16 ohms. 

The output transformers are designed to 
maintain a relatively low inductance during full 
P<*wer output in order to avoid damage to loud- 
speakers usually caused hy large excursions of 
the voice coil which ordinarily occur at some 
low-frequency resonant point. At me<lium 
values of power output (up to 15 watts) the in- 
ductance of the primary is considerably raised 
due to the permeability characteristics of the 
core. This phenomenon naturally raises the 
average efficiency of the transformer and greatly 
improves the low-frequency response at medium- 
volume levels. 

B<dh channels may be used advantageously for 
broad-band (wide range) reproduction hy util- 
izing oppropriate high-fre«iuency, middle-fre- 
quency and low-frequency speakers together with 
their re.spective filter networks. 

Power Supply 

Since the D.C. required by the class B stage 
fluctuates considerably between *'fuir* and '‘no- 
load’* operating conditions. sPccial precautions 
must be taken in the design of the filter and 
pikwer supply circuits in order to maintain 
proper and practically constant voltiiges re- 
gardless of the current drawn. The 83 mer- 
cury vapor rectifier employed provides for a 
constant internal voltage drop of 15 volts re- 
gardless of the current consumed, and thereby 
considerably helps to maintain the excellent volt- 
age regulation characteristics of the system. Of 
course, the D.C. resistance of the high-voltage 
winding of the power transformer must be kept 
to a low value (maximum of 200 ohms for total 
secondary) so that any undue voltage drop 
cannot take place within the transformer itself. 

The 6 volt operated dyna motors (used for 
storage battery operation I are capable of a 
voltag^j regulation better than 5%. (The voltage 
regulation of the A.C, power supply is 4^^^, — 
a condition which assures equivalent operation 
of the amplifier proper from either source of 
power supply). 

Anr)ther imi>ortunt factor in the maintenance 
of the excellent voltage regulation of the sys- 
tem lies in the proper design of the filter cir- 
cuit. It will he noted that the high-voltage 
filter system is wire<! as an integral part of the 
amplifier so Unit the same fitter components are 
used for 110 volt A.C. and for 6 volt storage 
battery operation. 

The resistance of the filter choke CH-1 (which 
i.s the only filter choke in the class B stage I 
shoubi not exceed 50 ohm.s in order to avoid 
large voltage drops acro.ss this unit. Two ad- 
ditional 30 henry chokes are used to supply hum- 
free power to the first three A.F. stages, white 
Plate supply voltage for the class A driv^ers is 
tapped after the secomi choke. 

As will be noteil from Fig. A, the entire am- 
plifier system is house*! in a well-ventilated 
and handsome black crackle finished, high-per- 
meability steel case. The approximate, overall 
dimensions of the unit are: 19x11x12 ins. wide. 

Llsf of Parts 

Input Mixf.r Controi. Panei. 

One Columbia line transformer, type UMA50B: 
One Columbia phono, pickup transformer, type 
UMA50B: 

One Columbia radio coupling transformer, type 
UMA50B ; 

One Columbia microphone tran.sformer. tvpe 
UMA.50B ; 

Four Centralab .50 ohm resistors ( H‘-watt I ; 

Four Centralab 50 ohm “T * pa,» attemiat*>rs ; 
One Centralab 200 ohm “T” pa*I attenuator ; 
Six D.P.D.T. toggle switches ; 

One Weston 0-25 ma. m ill iam meter (Model 
301) : 

One Columbia 200 ohm-to-grid transformer, 
type UMA.-)0B; 

Please Say That You Saw It io UAnio-CRAFT 



There’s plenty of 

Servicing 

^^aterial 

in the 1934 Manual 

Radio Service Men and others en- 
Sraged in various branches of radio know 
the importance of the GERNSBACK 
Manuals, and how much they depend on 
them for reliable information. Whether 
for public address work, receiver dia- 
grams or tube information, the material 
needed is certain to be found in one of 
the volumes of the OFFICIAL RADIO 
SERVICE MANUAL. 

Contents of the 19 
Manual in Brief 

Diagrams and service notes, more complete 
than ever before in any maiiusl. Voltage rcad- 
ings for practically nil sots, as an aid in 
checking tubes and wiring. All values of 
I.F. transformers used in superheterodynes, 
with the manufacturers’ own suggestions as 
to correct balancing. A complete compilation 
of radio tube data, covering both old and new 
types. A complete list of American broa least 
stations with their fre<iuencies in kilocycles; 
extremely useful in calibrating te.st oscillators 
and receivers. Free question and answer serv- 
ice. No theory; only service information in 
(luickly accessible form. A handy. ea.sily-con- 
sulted master index making it easy to find 
almost anything pertaining t*> service prob- 
lems. instantly. This index includes all the 
diagrams Published in all the previous 
GERNSBACK manuals, as well as the 1934 
diagrams. A big convenience and time saver. 

400 PAGES 
Over 2,000 Illustrations 
9x12 Inches 

Flexible Looseleuf Lealheretle Cover 



ORDER 



No need to delay sending us your 
order— the 1934 MANUAL, tike its 



TOnAV I Pf’edMessors. is a necessity in your 
* A ^ business. We strongly advise you to 

* order your copy today. 




GERNSBACK PUBLICATIONS, INC. 
99 Hudson St. New York, N. Y. 

^ ^ w MB m H B 

GERNSBACK PUBLICATIONS, Inc. 

99 Hudson Street. New York. N. Y. 

Kn»-li)>»*t| Jlnd niv rt-inin.iiHe of r.n f,>r >tfiWii seivl 

SKK\ li'K .MANT'AI,. |.'<«*n*l ri'tnitt,iin-t‘ 
ny rliecR or mom.y orler: or rtCKtor leUtT if ii *on> 
ulns ca.-!h. furri'iny or uuu.'vU I . .*<. l’i>.ta;e sirtinii.. J 
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A hiti 



The 7-POINT 
MICROPHONC 



vli> 1hi> Aiij|m*ii1ii 

V« |nr|i y M Ut*i|i||i Ij- 
yuii (III- U'^t Iti iiminty iiii4 

v:ifiii Hi Whti'r fn- 

ir H*i«y r iiifc« \m |N-jks; III. 

■li^ti>rtloii 11 ^; 

■ r'l III ^ l.uki '' ll i ti- 

1-1 il: I llllti- 1 ■4‘4ll!M<-k CU 
U r.l« r im I ..f .-.I-. . i-iK«-. <M. 
NinhTitc* v« l. will n 

■ •I. IIP- i|U| lir.ikiii 

f. !-• tiilk. .<11 N<*t l 

li^ ti-iii|-4*r;it iirp', WPMitln r 
■■ •iiiiniiii.- i*r -ju- Cl) Hiik 
u« ll I ■■it''irui ll iiL ni) Ik-"! 
V:lilH> III ll.ik*-x. (*r lniira > 

rt-fi i|.l«il . (7) J'-ill> kn:ir.,ii- 
iiiil I nr tu-pi jp.ts iiK-f 'i'^t 
iiy w r\ ll ■■ 'ill'll «. Ordi-r 
from your whul- -: i1it. 

NYC 



AmpcriteI 

VEIOCITX MICROPHOHE 



THE SET YOU HAVE 



ALWAYS WANTED 



There is no finer all- wave receiver 
W^rtte lor Details 

PIONEER SOUND LABORATORY 

13S Lib«rty St.« New York, N. Y.. 



UNIVERSAL 

Stretched Diaphrep" Trpe 
MODEL -XX” 

ITere Is nilnrotihone \alue 
y\iUiout |in-«fflent! A bri.iil 
tew 1931 mulct stretched 
dikphraQm lyin'. Full IMa- 
plirui-'in l*roteitlon 2 -hut ton 
roi<-roi>lione. Kscecpl-i «\cry 
reasonable reijulreineiit for 
quality performance. Dealers' Net, |5.88. 

Universal Microphone Co., Ltd. 

424 Warren Lane. Inglewood. Calif.. U.8.A. 



NEW! 



SHEET METAL 
PUNCH FOR 

S^^rrieemeiA M 
Ex p0^ritn tinier H ^ 
Antaii^nrs 

Klii'i-k ppiit tluiM' ninl 

f|■••l\ti^‘ c<iiMli-iis«r tui|i>*’ ill 
\II:TAI> rlia».si.s rariil.v aiul 
■ |lli••kl,v in Ti yp‘«-oiiiN. All y"U 
I** a KAY I'l'NI'll ainl u 
h:tiiim*r. IJ'ilo si/a-s Vn". 

ll".", l%". 

$1 75 

Your price each. net. 

Piuip are inaile i»f evaiible hanl- 
eiieil cl. el. Slip. \Vt. 24 lb>. Heiiiil 
by i !» t k or money onler for full 

. ...KAY SPECIALTY MFC CO. 

119 s. BROOM ST. MADISON.WIS 



One Centralab f.OO ohm potentiometer; ' 

P'our 6 volt pilot lighlt^. 

Amplikikr 

One Cnlumhin ini erst age push -push trans- 
form«*r, ty|ie rMA-jOK ; 

Two Columbia output t ransformcr'<, typ** 
UMA50H : 

Throe Centrahih 0.1-m<*.e. n-siptorn ('--watt): 
One rentralah ,3. 000 ohm resistor (1 watt i : 

One Ceiitralab 0.2ri-nu‘V^. ro^istor <1 watt): 
Seven Centralab aO.OOO ohm re-^islor (1 watt) : 
Seven Centralab 2”, 000 obm resistor (I watt i : 
One Centralab 2-000 ohm resistor fl watt); 
Thri*e Centralab 0.r»-meir. resistor <1 watt i ; 

One Centralab 10.000 ohm resistor (1 watt i : 
Two IRC .-l-ohm 5 watt resistors; 

One IR(’ 87.7 ohm 10 watt n.-Ktor; 

One IRC' 20.0C0 chm 20 watt re^i^tor; 

Four IRC :{,000 ohm resistors; 

Two S« lar 27 nif. 70 volt elert rely tic con- 

ib a ers ; 

Two Solar ,2-7-mf. 200 v<ilt papiT i f mlensR rs ; 
Five Solar .1-mf. 400 volt cond« nsr r ; 

One Soiar Dual S mf. 700 volt elect ri lytic 

condenser ; 

One Solar triple -1 mf. 700 veil elictmlytic 
condenser ; 

Two Solar .1-mf. 200 v» lt conden^i* r ; 

Two Solar 10 mf. 100 \olt eleetrolytic con- 

densers : 

P'our Solar .04- mf. 700 veil papi r cendi n«**r« ; 
One Solar triple 8 mf. 700 volt electrolytic 
condenser; j 

One Solar 50 mf. 27 volt eli ct roly tic con- 

denser ; 

I'wo General Transformer Co., chf'kes. 700 
ohms 30 hy. ; 

One General Transformer Cf>., chokr, 50 thnis 
30 hy. ; 

Two 4 pole double-thf *.’w ani i-capacity 
s\\ itches ; 

One D.r.D.T, switch. 

110 on 220 VriT Powm Srn-iY 
One Columbia INjwir Tran^ former, typi* 
UMA70B; 

One on-ofT switch ; 

One 3 A. fuse. 

6 Volt Powkk SriTi y 

Two Columbia dyiiamotors 3C0 volts 110 m:i. 
(7^ re^rulatirn). Type UMA70H; 

Four S» lar .27-mf. 200 veil cemb nserr : 

'Fvvo Solar .27-mf. 700 volt condense-.-, ; 

Two Cidumbia *'A'* R.F, cbok«s, type 
miAaCR; 

Two G«.n-Ral Cl millihy. *'11” chokes; 

MlsrFI.I.ANKO!'S 

One Columliia tlrilled and staniptd chassH. 
rbii lds, nameplates Jind control !>am I shield ; 
One S<‘t of hardware, wire, solder, etc.; 

One Set of bhiepriiits, wiring iru-t ructions, 
and pict<rial diagrams. 

Thr forthiOinu\u inyur of RAiun-CRAFT ici'V 
co«r«,u iurfKir In!* fifftinit thsi<tn tfa!a coa- 
IhiH hi»h‘/):t4u r /'..-I, n#«p/<7i«r. 



THE AEROVOX 
"RESEARCH WORKER" ' . 

How many technicians are aware 
that for a half-dollar per year they 
can receive, each month, a fine 
little publication containing new | 
and original technical information 
*'hot out of the lab.”? We are re- 
ferring to The Aerovox Research 
Worker. 

“Factors Affecting the Fidelity I 
of Radio Receiving Circuits,” is 
the title of the feature article in 
the February, Ub‘14 issue of “Re- 
search Worker”; due to the ex- 
ceptional interest in this subject 
the publisher of this 4 pg. issue 
has offered to send a copy of it 
gratis to anyone intere.sted in high- 
quality reproduction, whether in I 
the short-wave region or the broad- 
cast band. 

Write for Item No. C03. 



Please Say That Von Saw It in Radio-Craft 




HAMMARLUND 

COILS 

t,nd COIL FORMS 





FASTEMING 

SCREW 

mountimg 
LUG 



VARIABLE 
AIR 
CONDENSER. 



P I'KFECTION of the remarkable 
''XP-53” low-loss dielectric now 
makes it possible to offer highly-effi- 
cieni S-W Coils and Coil Forms at the 
lowest prices in Hamniarlund history. 
'Fhey are rugged and free from li^ss- 
causing artificial coloring. Ribbed for 
air-spacing and equipped with easy 
grip and “Meter-Index." Four, five or 
six prongs. Coil Forms, 3^c and 40c 
each. Coils, $3 and $3,73 per set of 
four. 



Several new types 
of compact IJam- 
marlund Condens- 
ers arc now avail- 
able for trimming, 
balancing, padding 
and iransformir- 
luning. 

Some are made it> 
mount inside of 
toil forms or 
shields, (S*e Ulus- 
It at ion). You will 
find them accurate- 
ly rated, constant 
and reliable under 
the most severe 
londitions. 




'7/rr* Wna^Dtrltc- 
trie I riiHtuing or 
pMldhtji Co udtmtt . 




".4F< ' .i/V-O/Wtt- 
tric I'ritnni/t/fi or 
Paddingi Coudt iisti , 



^HAMMARLUND MANUFACTURING CO.. 
• 424-438 W. 33rd SI., Ncw York. 




— t'|j«-«-k h«r*‘ iiNfl lOt: fi>r lil-pni:i‘ Iboii 

tii.ii'liiiKl 1!>77 Short Wtiv«> Mtiimal. illii^l r.it in;: 
siihI •l•-^^riblUg JH. pillar S W Hn-nit^ »<t 

pa-it year, with lu iiialle jukI lileUin' iliagniius 

iiml pjii-t'j li'<t.'*. 

- < |ji-«k Im p* for FKKK Inronnatlnu ou XI‘ 73 
<■'.11 r<iriii« ami f.iils. 

— t’lioek luTo for FUKK fJi'iH-ml ratalmr. 

N.aiie 



I .\a.ltes 

L-i--. 



lu* 12j 
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Get Into a Line 
Where There’s 
Action — Every Day — 
And a Payday Every 
Week— You Be the Boss! 



Analyzer & 
Resistance 
Tester — 
Latest 
Design — 
YOURS 
Without 
Extra Cost 



Itiutit iiw while hunilreds nre look* 
iiu for v\ork wlifre tluTv isn't jny, 
fill' r.iillo service tielil can use 
tr.iiiuHl iiii-ii. With the proiier 
traiiUni! (in<l the neceS'.iry ciiulp- 
iiu III you ciUi ciitiT this lielki hiiJ make a cnmtortahle 
\Vc include v.lth our course ttJis mixlcrn .wt ana- 
nod troutile >lin«iter witlnnit any cxtr.i rliari:c. Thi» 
liiere of cUuiiMneiit hii.'« proved to he a Vii1ual>le Jielp ti> 
ovir itieinhers. After a lirief perioil of traininit. you can 
tak^ the set analyzer out on service (alls and realiv emn- 
pele with "old timers." \V(- >ho\i you Iniw to wire short- 
wave rei elvers — aruilyze and reliair ail type., of r.idio 
sets — and imiiiy otiier protlliihle jnl»> ran he yiHir>. Tea«h- 
Inu you this iiitere..tinK work is our Iiii4ne^> ntlii we Iu\e 
prmided ourselves with eveiy fai Ilify to help you learn 
diiiekly yet thornuKldy. If you po»se-s aver.iKe intelll- 
Ketiee and the de>lre t« make real proKress on your ovvn 
tmTlIs. vou will be interested. 



ACT NOW— MAIL COUPON 

St.irt this very minute! Send for full deNiils of our plan 
and free honk lei that exiilalns how easily you can now 
<iisli in on radio quickly. J)on‘t put It off! \Vi Ue toilay 
SEND NOWl 



I 1 

I RADIO TRAINING ASSN, of AMERICA I 

Dept. R-12, 4513 Ravenswood Ave., Chicago. IN. ' 

I fieri! Irtuen: Send me dci.dl, of jour Knrolltncnt Plan I 
I and information oi: iiuw to learn to make real money i 
' in radio quiik. • 

' V I 

I N.iine I 







Try BUD Sound 
Equipment 




R A.Ecjuipment 

PORTABLE SOUND SYSTEMS 
ELECTRO dynamic UNITS 

carbon and condenser 

MtCROPHHNES • 4 ft 6 FT. 
ALL ALUMINUM TRUMPETS 
FIELD EXCITERSAIRCOLUMN 
H'^RNS * LOW AND HIGH 
FREOUENCY UNi TS FOR 
WIOERANGETHEATRE USE 



For Five Days 





n ua aiP iAMCB cxl 

f MCJISrDh ITT. 

Tflupn nrUC-u # *, 



^)Ce ■ .»C3' - 

io»> of ojr enrre ! «« iyo 

lobofoofy bull a 

m*r»r W* »pOf c> 

doct yowr 0'»n COrrOor r* . ^ ■ j . 
We ChalISnCE v3u *3 fuot - 
BUD performoA J i BUD 
OErCNOAl'k 'y ^ _ 6 

Writ# rodoy lor dei r o- h 
liierou'e and p'.ret ana de* j 
ol Our Faff Five DAf T» ai 



Absofufefy Fre«! 



OPERATING NOTES 

(Cov tinned from pope 3521 

cannot control the axial motion of the cone 
on low frcduencies and hiph amplitudes of 
motion. Hence the cone’s motion must be 
limited and I do this as shown in Kig. 2. usimr 
two small pieces cut from a “5 and 10" soft 
rubber .sponge and placctl s«» as to restrict 
hlg^h axial amplitudes of motion. 



SULBRANSEN 8 TUBE A.C. CHASSIS 

//QKT noisy and intermittently dead." said 
O the customer. The trouble could at times 
he brought on by hittinU the chassis or cab- 
inet but generally this was not etTective. The 
three 24 R.F\ tubes Were poor and were re- 
placed. the set cleaned and alijcned. and all 
apparently was in tJ(»od shape. As is usual 
it w'as left playinu: and. lu and behold, soon 
started to "cut up" in the shop! 

The cause of all the trouble was a shi>rted 
0.3-mfd. r.f. plate supply bypass condenser — 
one of three in a common can as shown in 
FiK. 3. 

John Mukhlke. 



R.C.A. VICTOR M-34 

(ViitSAToti Unit) 

T HK self-rectifyinfr vibrator of the R.C.A. 

Victor M-31 auto- radio set is very difficult 
to adjust. However, vibrator trouble may be 
largely eliminated in the followins manner. 
< Refer to F»U- 4.) 

Disassemble the vibrator assembly and 
smooth the contact points. Reassemble and 
connect the primary and secondary contacts 
in parallel. Leave off the secondary leails and 
connect the primary wires as before. Mount 
a 5-pronfir wafer socket on top of the chassis 
by removiiii! the first twti screws holding the 
comiensiT gang and substituting longer screws 
with cidumiis to space the socket from the 
cha.ssis. This .socket is used for an 84 in a 
conventional circuit shown at Fig. 1. The 
three win's leading to the plates and cathode 
of the rectifier are brought under the chassi.s 
through the holes besiile the filter condenser 
block. Connect the wire formerly going to 
the power transformer secondary center-tap 
to the 81 cathode and ground the center-tap. 
Connect the outside en<ls of the secondary to 
the plates of the 8 4. Directly beneath lh(* 
vibrator assembly, wire a 200.000-(ihm I- 
watt resistor across the secondary, and a .03- 
mfd. 6U')*volt condenser across each half of 
the winding. The condensers in the base of 
the vibrator assembly may be used if they are 
O.K. 

The adjustment of the vibrator is not at 
all critical as compared to the highly critical 
adjustment formerly necessary when using 
the self-rectifying vibrator. The cost of the 
parts used is less than the cost of a new 
vibrator assembly. 

The first set I changinl in this manner has 
been in service over 8 mouths without re- 
<iuiring adjustment or service. 

HaboI-d L. Krambb. 



G.E. MODEL T-41 

A LOCAL radio dealer brought me a Cl.E. 

model T-4 1 to repair. They had already 
spent considerable time on it and weren't able 
to find the trouble. The trouble manifested 
itself by excessive plate voltage I in the out- 
put stage!, along wPh excessive current. Also, 
the screen -grid and plate potentials on the 
R.F. tubes and detector were exc«*ssive. 

With these facts known. I r«'-tesied all the 
voltages and found that there was no voltage 
across the speaker field. I therefore checked 
the spo.nker circuit and found that the filter 
choke had one lead 1 yellow with red tracer; 
see Fig. 5» grounding to its case. This lead is* 
the one connei’ted to the center-tap of the 
high-voltage secondary of the power trans- 
former. Grounding of this lead connected the 
center-tap of the power transformer high- 
voltage winding, thus sending the full recti- 
fied but ur filtered voltage through the power 
tubes, detector, anti R.F. tubes. 

I took off the filter choke and inserted a 
piece of insulating paper between the case anil > 
leads. This cured the ailment. I replaced 
the choke and the set was fine. 

A. G. Meuk. 



rFREEl 




ybun Choice 
OF One OR More 
THESE PoRVlARi 
L PREMWMS ^ 



m 


p'— 4 ■ 









QHORT .\VK FANS! Here’s a hit: treat for you -b I r. 

valuable prcmiuiii.4 jflveri »l)>olui«‘ly FHKI^iiiiuiy (<wt 
.vvi>r»l (lolbir*. uiul \ihh-li you oriluiartly %touM lit>.<i)l.i(»* 
liiiyinK. .Vo« uilli carli year's siibsiTilltioti to SilnltT 
W.WK «*U.\FT. you tfcl niu- or more of tlu>c ailrauiie 
Iirlze.,. If. an exccllciil iiti|Hiriimhj to jEci several hook, 
or a iiiamiiil fHi short u.ive.. one of a variety of lieatllHlil 
world-Rloties nr a worlil-Tliite eliwk .ill are availahle to 
Minso vxho mt«*(rlhe to .SHOUT WAVK fUAFT on ur 
tieforc I>ecetitln-r 1-t. .Mail cotihim for onnpleto iletalls. 

A Word About Short Wave Cfraft 

SHORT W.WK fKAFT to<l,iy. h the largest, mast 
authoritative magazine of its kind in the world. Ji.s nnu>u:il 
linpular iiionihiv radiii fe.tiure. iiiiike eiieti U.uc ninre vaJii- 
.ible to .short wau- fan>. hHm> anU e\|K-riiiienter' . . and 
s.ivlee Men a* «-ll. .SlUtUT W.Wi: f UAI'T is n-atJ by 
nearly lOU.IMM) pcoide. IT Mt’ST ItK Cttoh. 




Kite***" 

i4AHcoin 



4-Color Cover 9" x 12" 
Over 200 Illustrations 



2 5 c The Copy 



On All lit 
News- I, if 

stands 

ft” 

t SHORT WAVE CRAFT 
: 99 Hudson Street, New York. N. Y. 



• Semi me. cratls. yniir Interest Inir l-paite hrorhiirv. in ■ 
S ''Ml colors, whlrh tells about tt»e FRKK premium' " 



J villi h yon niTer \utli siiti-criiiilon. to .< lit HIT W.WF. • 
• flt.UT. 1 Uttdi-rstamI this Aiitiscript Ion offer expire- • 
S ftei hereitiber 1st. • 



Z Name 



” Address 



Please Say That You Saw It ui Radio-Craft 



: 
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PHILCO— EARLY 90 AND 20 

h^OMI'LAJNT, ‘nt* volume.’* A complete 
^ check -over revealt'il nothing wr^mg ex- 
cept very low plate voltagi* and practically no 
► creen-gri«l voltage on the detector — the sec- 
oncl-«letc*ctor, in the caj-e of the C'O. Up- 
on checking the Idas s^ection of the volume 
c(»ntrol it was foun<l to have practically no 
rtsistance, thus causing practically a short to 
ground. This of cour>«> caused an excessive 
vcdtage dr«*i> in the divider resulting in the 
low voltages. The best refiair is t«» replace 
the volume control, btit as this was out the 
question in seveial cases for various lea-ons, 
a l,000-t*hm. l-w. rosisti>r was inserted in 
this lead as sho\sn at A in Fig- 0. atid the set 
has operated per* eel ly ft>r a year an<l a half. 

C, S. Hkitton. 




I 



3 NEW TUBES 

(Cotitihm <l from 343) 

Max. plat* current. 4.f> ma. 

Mutual condmtahce. 2.000 nnchromhos 
Amplification factor. 25 
IMate lesistanc*. 12.500 ohms 



the 80*— improved rectifier 

although tie ra<lio tube business wa? 
i,,-ar!y imindan d by the great number of 
new tuU* types that H«s>ded the market just 
prior to the manufacturers’ agre«’ment to a 
moratorium on nt-w tube pnKlia'tion, the sale 
of the type M) rtetitu r has ctmtinmsl right along, 
flo<Kl or no fliK.d, -ince the very first days of 
radio set operation from an A.C. power fine. 

How«v«t, eertain gradual changes in radit» set 
dcvtlopnient have at last cnmpelh^l a rt-consid- 
eration of the suitability of the J-0 as a recti- 
fier. The more tubes a radio sit Uses, the more 
current the rectifier must supply, until. t«.<lay, 
the power consumption by multi-tube sets has 
r«ach«-<t >uch figures as to greatly curtail the 
useful life of the -lamlanl type J'O rectifier. 

The >-olution i<» this and sonu* oth«r probb ms 
wa« fc'und in co''/ tbe plat«-s, as th s 
then gave the r*quired increase in firea arid 
at the same time permitt«d the plate to enter 
thrtaigh the mck of the bulb. (The ^0*- ’eighty 
►•tar’'- — shown in Fig. H is one of these to w 
•’h ng life*’ f^O’s. ) 

This disign m- ills in considerably inerrastd 
output capacity a* the same life as previou*-ly. 
or \ery grea'ly exiendtd life at the prt vic^us «mt- 
piit curr«*nt drair- lu th<’ first instanc* . th.* 
•’ci rrugat<-<l-plaie PO" ha« the same life at 150 
ma. tirain as the ohler SO at 125 ma. (‘iitpnt. 
In th«’ vecMind instan<-e. the “new’* .^0 may t^ • 
us,k1 ix-t dirtet rtidacement f«*r the ’’standar«r* 
SC in any railio s« t w ithout any circuit change 
w’hats« •ev«*r, ami v h^-n so u*-ed will afT« r«l v» ry 
bing lift'. 



6A6 CLASS B TWIN-TRIODE 

I N (»RI)KR t«> nusi, in the C V. pt>wrr amplifier 
t'Ptralitm, the v.rsalile services offt nsl hy the 
type 53 tube in the 2.5 V. lube line, a tube has 
been devt lt»peti which incorporates all but the 
filament characteri-lics of the type 53 tube. This 
nt'W tube, now making its bid for the considera- 
tion of the radit> anti public atldress technician, 
is known as the type 6 AO. (The base connte- 
lions tjf tiie 6A6 and 53 are identieal. ) Whertas 
the type 53 tube has a filament rating of 2 A. 
at 2.5 V., the 6A6 consumes only 0.8 A. at 6.3 V. 



INFORMATION BUREAU 

(ro»/»«iod from i>a<jr 354 ) 
t^ual to 1 .377 TK where C is the capacity in 

microfarads ami T is the voltage. 

By transposition. Iht capacity in mlcrofaratU 

is thtrefore equal to i" 1 .000 1- 

'.377 C 

Tf the power factor of the condenser i.« also 
1o be measured, it is ntoessary to connect tt> the 
circuit a watt m»*ier to read the wattage l«-s. 
8ince the currents involve<l are usually in the 
Older of 6 ampere^ am! the power factor is in 
the order of 5%, the watt mtier must be able 
{C(rtit !nm d on page 383) 



I 

I 







The Turner Crystal Microphone 

Be§t For P.A. and Amateur Work, 



H ere is the ideal microphone for the P. A. 

operator. The perfect response and easy 
portability of the Turner Crystal Microphone 
(Brush Patents) exactly meet the requirements of 
this service. It will withstand rough handling 
TAithout requiring adjustments- No background 
noise. No energizing current 
required. New diaphragm 
damping — exclusivi^ Turner 
feature — provides exception- 
ally flat response at all frequencies. 

P- A. operators and 
the better amateur 
stations from coast 
to coast are chang- 
ing to the crystal 
mike. A circular 
describing this re- 
markable instru- 
ment will be sent 
on request. 

The Turner Type G Crystal Mike lists at $20. Discounts 
to P- A. operators and amateurs— 40%. 

(Distributors — some territory still open.) 

THE TURNER COMPANY 



The Turner Type G 1$ arranaed for 
either spring or base mounting. 
Prices on either type mounting 
quoted on request. 

SEND FOR FREE CIRCULAR 

- CEDAR RAPIDS, lA. 



N’u 1337 

) I ,.i k, ! 



MULTI-TAP OUTPUT 

T'h rni'ei-.i? .irid the -..fY fi.I.»ry, from 2 

t.< : l» IP J II*. it pi— ihli t«> 

niiini.i.ty .i!.\ 'tt.ii^'it «i I'U'li pull «.iiJ|.ut 't-»M. Iw juy 

.1 I , I , 

Universal — Physically iu.,y he ninimtul i tt « mt or -hie. 
.•«'i, t. ill "h!*" riitir I '*1 ,„l:i|.f,it*ilitv v\lll.«ut 

M 'nlhi.y p..iiil. OuT.ill iTieiiui-lon-: li* 

Mt^* P." \ !<• I »*r 1-4 N ' lu 

lMli-niu--bk l«r Seniro Kugli.eei *8 timuemy 



UNIVERSAL INPUT AUDIO 



tan rfVuitrtly t«ul .my 

.\.r. 1*1 I»P 



<ti.iif;lit «.r lui'h-i'ull ainlii* 

.V ttlile r.m;:,’ t.f ail,qt.»liillty 



i-b\ ii Hilv i- lii.iih- i-r -'Uile throuch the -litte*! •■t.a .iml-ut* iMiiritine * 

*" 1 .ii.i u ^ , j stork. 



'.»ri\ite j.i I III ' r** ••tiC'uM one <»r more 

IMIIIUI-II t.< -.aim- tHill.Ul Tr-Aii'l 



JF ^ ill.NJ.'U.U/* niiJ-tr-ite.I nr.-I fully tl.-iriptitr ' 

^ MiM.i:Tl.\ .\. . 7 with Mmplil* li>t of -JumI ; , , 

riii-Ul*. (t i,.iln*> tu '^ll.lh mu (.r’ liinuv,n.it»-ly 
1 ,'lurr iriATiitid gi t fctiuiitH < ih ui.i* i.f TraH'- 
tiiiii* I tn iihli t'lJt <f .1 -'tik (t (.nIj .5 iihhI,*!- 
MuliiiHi* pi.'M-i. I III- .Mul'if.q> tUitfiit ,ai'! cm* 
rnivrr-'.il Iriput ti rtfi'tMini i. 

GENERAL TRANSFORMER CORP. 

504 S«. Thrwip SIr.H Ctilr*,.. 




•MAIL THIS COUPON* 

general transformer CORP. 

5(4 So. Throop Street, 

Chicago, Illinois 

s.iul inr. without obliptl Inn. y< ur 
... \ Itulirtiti .Vn. 7 jriLiii.: ii.int'liii 

inltrinatinn rrpanlinjr Multl-*r:i|i pi(i*lm P 
I huh 1 (an oorrert .my t.»iHn fiiil- 
aH'i-H ii> trari.5f<»rmcr tn.ulih*-. 

N.iiur 



^£BIG NEW^ FROM 

^ CaLUMBIA 



Here i» #Ae yeor*s finest Pu6/ic Address Amplifierf 
Equipped wiin a broadcast type Four Position Mixer, 
Migh'C«ain Pre-Amplifier, Mtgh-Fidelity Voltage Am- 
plifier and Phase Inverter, as well as a High-Powered 
Broad-Band Power Amplifier — five starts — all contained within 
one compact chassis! Operates from 110 or 220 volts AC or 
from a 6 volt sioraec battery. Write for low mt prices and free 
parnlihltt "What's Sew in Public Addnss Amplifiers," 

FREE CONSULTATION! 

Give full 



Write stating your prospects problem. Give full particulars. 
Our design engineer, Mr. Charles R. Shaw, will personally recom- 
“^I^mend the best type of sound system to employ and supply dia- 
V grams, cost estimates, etc. This service is free to dealers, ser\- 
t/ icemen and sound technicians, ((ixt our estimate before you buy.) 



^VLUMBIH JOUNP >YJT€M CO. 

I55A IIBIHTY IT. NEW YORK CITY 



Please Sag That You Sow It in Radio- Craft 
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I TE 
FOR OUR 
CATALOG 
TODAY 



PAPER • MICA • OIL • ELECTROLYTIC 

Backed by twenty-four years of scientific 
research and quality production. One bil- 
lion since 1910. Available at all leading 
suppliers. Use a C-D the next time. 



CORNELL-DUBILIER 

CORPORATION 
4347 BRONX BOULEVARD 
NEW YORK 



SERVICEMEN 
AMATEURS and 
EXPERIMENTERS 



READERS’ DEPARTMENT 

{Continued /r«>ni 345) 

be entirely impossible. If we were able to space 
speech modulation as close as 10 kc. at 3.000 
megacycles, we would feel very satisfied. We had 
no intentii)n of conveyinf; the impression that 
we were trying to do any better than this. 

I trust that this explanation will ser\*e to 
correct any false impression which may have 
been obtained with reffard to the results ob- 
tiiined with the ionic modulator, and that, if 
(>o83ible. steps be taken to brin? this correc- 
tion to the attention of your readers. 

I. Wolff, 

Engincf-rinu Dept., 
Research Divinion, 

RCA Victor Co.* Inc., 
Camden, N.J, 



We are glad to bring this data to the atten- 
tion of our readers. It was our impression that 
this work was carried out under the direction 
of Mr. Wolff, hence the single "by” line. 

We regret any misinterpretation that may 
have occurred — in editing the reference data 



Repl ace 

Auto- Radio Vibrators 

with the 



PIONEER 

Gen-E-Motor 



Don't ruii:* with troutilesonie vibrators that rvpcnteiHy 
faii! Ueitlact them with the I'lOXKKlt Oen-K- Motor, 
the compart tnotor-generator unit that Is used la the llnest 
auto-radio set-. Ka.>y to install. Guaraiiteeil for one 
full year. No adjustineiils. No luhriration. .\sk your 
Jobber or write for FitKK descriptive literature. 

Also Set fUU data on PlONEKit D.C. to A.C. converter* 
for oi»<^raiion frutn (I. It!. 32. and HO volts. 

Pioneer Gen- E- Motor Corp. 

460 W. Superior St, — Chicago, U.S.A. 




ALL-WAVE 

OSCILLATORS 

1% accuracy. Grid stabili 2 atlon 
WORK ON AC OR DC 

MODEL 37-S. Neon tulie l•u|,|llit^'> loo^lulstlon to 
3T*iul>e oReillator. ,Sraie dlreel reailiiiK In kiiiw yrlei*. 
Fiiiuiamrntai ranee I3.'j‘3si» ki . ati-«y le miKiulaiiim 
Oh At' nlid neon tube inoiiuiiil ion nii ]>«'. I)i,i] alno 
calilhrated in 1th liariiinnie for broioira^t iiaiui. oln- 
1500 hr. risniiiele \tllh iwli) tubes in biinU rrarkleil 

steel cai)hiet for onl.v CA 

Sitipiilnu i\t. 3 ll>». * 

MODEL 37 AC. All Wave Three hjndanterital hand«. 
132-.'!s0 kr.. ri30-l.'i0u kc.. atui 132 u-3mio ki*. are 
Werefl In tile tliree s\iltrti po>itlnns. Nn « tiaru nr 
ttraphs to lie rnii^nllefl liec»u>e I '> accuracy lias been 
attained oti tlie dial calibration. Knitravnl liahellte 
panel on blaik crackled steel cabinet. A.T. nioclel 

complete with tube for only CO 50 

Slilppinx wt. 1 lbs. * 

COIL BOOK 

New hook by Etiwani M. fMiiepe. ll.a.. M.E.E.. «lve» 
mini her of turns for any Iniliirmnce on a t.erlt's of 4S 
accurate charts for any sIiikIc- layer coil from to 
3' diameter. .\ll Insulations covered hi chart's, t’oiii- 
plete with UrKe chart siiPblement relatInK Inductance. 

rapacity and freituency C9 00 

ShlppIPK wl. t lb. 

DELTA RADIO CO, 

135-C Liberty street New York. N. Y. 




MODERN 10 TUBE 
ALL-WAVE 
SUPERHETERODYNE 

{Continued from page 349) 
because of this arrangement, see exactly what fre^ 
quency range he is working on. The continuous- 
band-spreud arrangement makes it possible to 
have band spread on every point from 13 to 550 
meters. The large amount of spread incorpor- 
ated in this receiver design, of course, makes it 
an excellent set for the short-wave fan who 
listens in on the 19. 25. 31, and 49 meter for- 
eign bands, or the amateur that operates on 20. 
40, 80. and 160 meters. These bands are spread 
over the dial to such a degree that tuning in a 
foreign station is as simple as that of a broad- 
cast receiver. 

A pre-amplifier or T.R.F. stage ahead of the 
first -detector greatly reduces the possibility of 
image response and improves the overall sensi- 
tivity and selectivity of the receiver. 

The various bands are changed at will by 
previously described (triple) drawer coils. These 
coils are inserted directly between the large tun- 
ing dials, as shown in the iihoto. Automatic 
volume control is provided in this set and by a 
simple snap of a switch the volume can be con- 
trolled either manually or automatically. The 
A.V'.C. circuit gri*atly retluces the fading on 
many foreign short-wave stations. 

Circuit 

Referring to the circuit diagram it will be as- 
certained that 10 tubes are used. A 58 is used 
in the tuned radio fn-ciuency stage for increased 
sensitivity and reduction of image response, a 
57 first -detector and a 56 high-fret|uency os- 
cillator. Two type 5Rs are used in the inter- 
mediate freiuiene.v amnliticr which is tuned to 
465 kc. Tuned standard l,itz I.F. transfi>rmers 
(wound with Litz wire) are ust-d. The C.W. 
beat oscillator is a 5H in the electron-coupled 
circuit. The tiuties of secoml- detector, auto- 
matic volume control stage and the first stage 
of auilio. are performed by the 2B7 tube. This 
fet*ds dirt'ctly into the two 2 AS power ampli- 
fier pentodes. Ni^dless to say the speaker can 
be driven to full capacity and the "foreign** 
station reception will fairly shake the room. 

Power Supply 

The ptiwer supply is more than adequately 
filtered by 20 mf. of condensers ti> assure posi- 
tive. hum- free reception neces.sary on the high 
frtKiuencies. The 80 rectifier whs chosim on ac- 
count of its quiet ohiTatif>n characteristics. To 
insure high-fidelity output, a Wright-DeGister 
speaker is used as standard e^iuipmont. 

This receiver was tested out at one of our 
listc-ning posts in the city along side of other 
custom-built receivers, and to the surprise of 
those present the short-wave stations received on 
this instrument were actually pulled in with the 
ease of tuning in a local. 

List of Parts 

Due to numerous parts necessary for construc- 
tion of this set, and the special features of the 
coils and chassis layout, this information will 
be supplied only on re^iuest to those interested. 
Address all inquiries to thr author, care of this 
magazine. 



available to us — due to our enthusiasm. The 
system developed by the authors is of exceptional 
interest to technicians, and we predict a tre- 
mendous future for "super-short railio waves,” 
if we may so characterize this sphere of, what 
is now. experimental research. 

Untold discoveries lie ahead for the experi- 
mentally-inclined radio man who is willing to 
devote his time and energy to development work 
in the "3,000 megacycle” band. Experimenters 
in this field arc invited to write to Radio-Craft, 
stating their progress in developing workable 
apparatus, and the results they are able to 
secure. 




A NEW GIANT 
LOUD SPEAKER 

(Continued from page 334) 
the more essential and desired frequencies of 
sound. The microphone, of the "moving coil” 
type, is virtually a miniature of the loudspeaker 
operating in reverse. It does not respond effi- 
ciently to low frequencies and conse<iuently 
transmits into the system only those frequencies 
most vital to intelligible speech. 

The purpose of the speaker is both to shout 
long distances and to out-shout a tumult of 
noise, thus making it possible to give instruc- 
tions, warnings, etc,, where the spoken word 
even as amplified by previously existing speak- 
ers would be completely drowned out. 

Few sounils produced by nature and classically 
associated with louilness can match the volume 
of the new speaker. It can make the voice 
louder than a clap of thunder. Measured at the 
month of its horn, the sound it produces is 
about 1.000 times louder than the roar at the 
foot of Niagara Fulls. 

Large crowds which stretch beyond the range 
of existing louilspeakcrs or are in the presence 
of enough din to drown them out could be 
handled by means of the new speaker, as could 
mass movements of people or soldiers. Fire 
fighters within burning buildings or deafened 
by the crackle of fiiimes could be directed by 
the giant voice. 

In rescues at sea instructions could be bellowed 
from the rescuing vessel to the distressed crew 
or to those in life boats, and if substitutexl for 
the usual fog horn the giant voice could give 
fletailed advice rather than a simple warning. 

The loud speaking system consists of three 
parts: an amplifier, a microphone and the loud- 
speaker itself, which is of the "moving coil” 
type. A coil of wire attached to the iliaphx*agm 
is siLs pended in a powerful, steatly magnetic 
field. Electric current, whose variations dupli- 
cate the voice waves, flows through the coil 
setting up a corresponding magnetic field around 
it which interacts with the field of the fixeil 
magnet, forcing the <liaphragm to move back and 
forth in synchronism with the variations in the 
current, ami therefore reproiiuces on a gigantic 
scale the vibrations of the voice. The coil is 8 
inches in diameter and is made of fine metal 
ribbon tightly coiled to a height of about an 
inch and a quarter. 

The diaphragm is made of duralumin. .Cl- 
inch thick. Though driven by great power, the 
diaphragm actually moves no more than about 
.025-inch in either direction. When so moving, 
it generates a sound pressure of about 1 pound 
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per square inch. The mechanical force renuirc?<l 
to set up these rressurts is al»out BO pounds. 

The amplifier of the new system Is capable of 
deliverimr 1,000 watts of speech current to the 
loudspeaker and the speaker of delivering BOO 
watts of energy to the air. Thus the efiicitney 
is fiO F>er cent as comparc<l to 25 per cent in 
the best commercial devices. Whtn opcraiing 
at full capacity the diaphragm c«yil dissipates 
about the same amount of heat as an electric 
flat-iron. This p radiate<l thrt.ugh an air gap 
io the magnet which in turn passes it otf to the 
outer air. 

The speaker and horn combined are 30 inches 
in diameter by 30 inches <leep. The h<»rn is <if 
the folded type, and is made of cast aluminum 
and weighs about 12r» pound'4 as compared to 
375 pounds for if-e speaker unit itself. 

The speaker and horn are mounted on a 
swivel mast anel can Ik* pe>intcd in any elirec- 
tion. The entire system is controlled at the 
niicrophe)ne by a single pu.«h-button which 
through a series e f relays performs all the vari- 
e'us operatiems necessary to start up or shut off 
the amplifier. 

The system is the outgrowth of a steady evolu- 
tion in the reinforcement of sotin<l which had 
one of its first public «lenionst rations on Vic- 
tcry Way. Park Avenue, Nt'v Y<»rk. during the 
1019 Liberty Loan Drive. In the public a«hlr«.«s 
system usCkI at the Republican National Conven- 
tion in Chicago the following year the h* rn*? 
were 10 feet long. They were designed with 4 
flat sides enlarging uniformly towards the 
mtiulh. Later the ’’morning glory'* type of horn 
with the flaring mouth was adopted. Subse- 
quently. the folded horn, considerably more com- 
pact. was found to be superior. 

The first cf.mmercial loutUpejikers were about 
one per cent efficient. Their diaphragms were 
made of bakclized limn and were l’/4 inches in 
diameter. 

The system which w'as u^ed to shout Jicross 
the Hudson River, a distance <'f about a mile, 
from the roof of Bell Telephone l.aboratories 
building early in 192.M corn-listed of 10 loudspeak- 
ers hot>ked into one horn. The new giajit voice 
with its single speaker is many times moitf pow- 
erful. _ 



THE MYSTERY SET 

(CoTjfirMtd from page 334) 

get the various stations. The power cord and 
plug were in plain sight, hanging loose at the 
left side. Everything was open and above board. 
You couM walk around the set. look through the 
ghes. in fact nothing was hhhlen. 

How then could the set work? Plainly, it 
cK.tdd not work by induction because you cannot 
w<»rk a ra<lio set in this manner. The closc.^t 
scrutiny of the set did ntit n-veal any hidden 
wires. As no cement was used in jidning to- 
gether the panes of plate gdass all corners were 
visible, and revealed nothing! How is the 
mystery explainable? 

The answer is : Ohm's law. Not so long ago. 

I did a little calculating, and found out that two 
No, 36 or even No, 38 copptr wires connected 
in parallel, (or four wires, lt>tal.) were sufficient 
to carry the full load of a small radio set. such 
as the one shown, which only consumes ap- 
proximately 40 W- The problem, therefore, re- 
solved itself into hiding the wires in such a wav 
that the closest examination would not reveal 
them. Since there are four corners to the cabinet, 
this was easily accomplished as follows: 

The 110 V.A.C, r>ower supply was split up into 
its two component lines. Then, grctn silk cov- 
ered wire of No. 36 B- & S. gauge was fastened, 
by means of transparent cellulose cement, 
against the inside «lge of each of the quarter - 
inch thick plate glass panes. Now it should be 
remembered that the edge of plate glass is 
green, and green silk wire against green glass 
» quite invisible, particularly when the wire is 
as fine as the one that was used. Unless you 
had a pretty good magnifying glass you could 
not possibly see the wire. To make the job per- 
fect, the wire w*as run very close to the edge, 
and for this reastn the wire was mistaken, by 
even the keenest observer, as the real ^dge of 
the glass. As no cement was used to cement the 
four pieces of plate glass together, there was 
actually an open space at each of the four 
corners, through which you could slide a card 
or piece of paj>er. Yet, with all this, the wire 
ccmentetl on the inside edge of the plate glass 
remained undetected. 

The four hair-fine wires were then run through 



needle-like holes and sealed into shallow (1/32- 
inch deep) grooves in the underside of the lower 
wooden board. The four grooves converged to 
the center, where a standard plug receptacle was 
ictessfcd into the baseboard. Two of the No. 36 
wir»^< were siddered to one terminal, and the re- 
maining two h ads to the other. Thus, the set 
Could be plugged in from underneath the table 
nh rough which a hole was drillwl) and the con- 
iic-cling wires were thus concealeil. Needless to 
say, the A.C. connecting e«.rd (an<l plug) which 
hangs at the left was disconnected from the 
chassis so that the plug wtiuhl not be ’ alive 
it then was n»ithing Imt a ilummy. 

Now, as to the radio signal pick-up, the set 
in epustion is rather sensitive, and actually 
d«'c.s rick up on the small one-foot aerial. In 
iiider to get more wire into the limite<l space 
available for an aerial, the w<»oden upriehts 
(which are about a f<H)t high) were wouiiil with 
)>laek wire which was then connected to the re- 
.sgtctive ends of the aerial, one blaek wire serv- 
ing j'< part of the lead-in. This gave a small but 
efficient, concentrated antenna which was suffi- 
cient to pick up the programs »*f a few of the 
more pow» rful station.<s, (In locations where the 
pick-up is not so gr-cul, a superhi-tercKlyne five 
or six tube set w-ould, of course, be iireft-niblc,) 

This MvsTrKV i>r.T can he easily bu ll by 
Service Men and others. It can he exhibited in 
windows or counters, and will create no < ml of 
dbciesion by the average onl<Mtker or customer 
who will not understand as to how* the set func- 
tions, The do.«ign is so simide that the cost of 
the entire device, outside of the inexpensive radio 
set, c(*mes to less than $4,00. 

A few important constructional details should 
he noted. The grooves in the top of the W'CHKlen 
base and the undi rside of the wooden top must 
be deep enough -at least >j-inch in the upper, 
and f^s-inch in the bottom board- -to securely 
hold the plate glass. After the set has been com- 
pletely as-^embled cement can be placed in the 
bottom and top grooves. The wootlen top and 
baseboard will thus hold the plate gla<s firmly — 
so firm in fact, that you can pick uP the entire 
set by grasping the upper board, although I 
dit not a»lvise that this he done a.s a r«»utine 
thing. The method of running and connecting 
the t 4 .p 4 n<l.s of the fine. gr<*en wires is as fol- 
lows: exactly at the top edges of the plate gla.«s 
panels where the green wires run off, drill a 
hair-like hole, f<ir each l«*ad. at an angle so that 
the fine wire will come through the top of the 
lop hoard inKidc the houndary of the aet rhnnais 
(out i»f sight). The same two fine wires con- 
nected to one Sickt't terminal under the base- 
board are also connected together un«lerneath 
the chassis and to one of the two power con- 
nections from which the power cord was pre- 
viously soldered. The remaining two fine wires 
sohicr to the second power connection under- 
neath the chassis. 

You will have a lot of fun in building this 
set and mystifying the local radio wiseacres. 
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A 5 TUBE MIDGET SUPER- 
HET. SET 

{Coniinuid from page 349) 

nique as applied to the broadcast -kit field is this 
5 tube A.C.-D,C. superhet.. a universal receiver 
of high efficiency. So simple i.s it in conslruc- 
tle.n that even an ine-xperienceel set builder can 
put it together in one evening and obtain im- 
mediate results. This s«*t is id«*al for the many 
p«*ople who like to make their <>wn broailcast 
as w*ll as short-wave rc*ceivers. and f«*r Serv- 
ice Men with spare time on their hands who 
can s«*ll it as a custom-built job for use in 
b<Kjkca.«« s, desks, etc. 

The A.C.-D.C. feature, made possible by the 
use of a 2.7Z5 rectifier tube and series connec- 
tion of the tube heaters, eliminates the neces- 
sity for a bulky power transformer and P«r- 
mits the whole receiver t«i be built on a chassis 
only 10b,x4»- inches deep. While practically 
every square inch of chassis surface is employed, 
the layout of parts is such that most of the 
connections are short and dinct, and the wir- 
ing is really «|uite simple. 

The purpose of the pre-selector stage is to 
provide enough selectivity ahead of the mixer 
tube to reduce image-frequency interference, a 
very annoying characteristic of ordinary super- 
hets. Very few small supers, employ this fea- 
ture. yet it is really essential for satisfactory 
reception. 

Please Sag That You .Snip It In Radio-Craft 



I F YOU want a point-to-point tester that 
is (le.signed tip to the minute, that has 
many e.xclusive features and advanta.tjes, 
til at enahles* you to make more calls per 
day at le.^s cost per call , . . Ret the facts 
coneerninR thenew Keadrite Xo.7J0unit. 
It oj>erates faster, more efficiently, with 
less manipulation. It willi.'itands .severe 
held service. It tests all resistances, con- 
tinuities, voltaRes, currents and capaci- 
ties from the set socket by tlie reliable 
point-to-i)oint metliod. 

Two liiRhly developed Vane -type AC 
and DC meters are incorporated in the 
new No, 720 tester. Tliey are sinijile in 
desiRii. fast in operation and dependably 
accurate iu use. The DC .scales are 15, 
150, 300 and 600 volts, 15-150 mi Hi am- 
peres, AC .scale 10, 25, 150 and 750 volts. 

Your Jobber Can Supply You 

. , , with the No. 720 Readrite Point-to- 
Point Tester at Dealer’s net price of 
onlv $15.00, 

READRITE METER WORKS yf 

UJ College Ave. Bluffton, Ohio 

MAIL COUPON FOR QUICK FACTS! 



I READRITE METER WORKS 
I 133 College Ave., 



Bluffton, Ohio 

OviXlvuivn: Send me 
l*uhit-iu,ri)li>l Teder, 
of IleatIrUe lta«Ur»liU». 



: on Ueadrlte No. 720 , 
i*uiiit-iu, I'dIdI Teller. foltkr proof | 
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if # icroph o#f €*s 

• All Improvetl tyi»c of iimvinK r-oll mUrnphonc U no»v 
avuiLihle. at tow rosf. ti> the Kcneral Tulillc A(lilre.<>. 
UroHtlrait an<l Talkies- Ueconlini; tnule. This in>trumeiit 
n-tains all the* el^sirahle 4hara<-leri.stir< of iimviiu: <»il 
tiih-mtihanes — low iiniietiaiire. iK-rinitiiiiK IniiK tranxmis- 
siori lines without noise |iick-up; freeiliNU frain hiss, etc.; 
iierforinanir wniilfeeteil h.v iitiimsiiherie ronditions. atui. 
oiH‘r»tion \%hile lieini: inovetl aruunil. 

The new standard ami deluxe iiKHlels. MoviiiK t'oll Micro- 
phnne offers the fnilmviiiit features: wiile-anjsle pirk-uh. 
\«hii-h eliminates Kroupine: ruK^ed miistrurthui: small 
ilimen'iions. tnakliiK i-om-cahnent mnvenient. ami ihvh- 
ipiality pirk-up. with n--i|miisi* Hat to 3.000 cyrlcj ami 
slopiiitt .T lib. at 5.000 ryi'les, without rej«manrp iteaks. 
Speeifleations: tirhl mil. 2 to 0 volts; vohe loil. 20 

ohms. (The Peluxi- m«nlfl is cqul|»|»eil wiih su^PpikIoii 
.-M ke.l 

i Standard Model Moving Coil Micro* Ok 
Phone (without matching auto-trans. 
former). Net Price 

Mnt<‘hitiK Anto.Trniiitfurm.-r ifor hm. «itlt nbow nii('rnphoii)<i. N>i prir<> 
$ 3 . 0 a additionni. 

RADIO EqriP 5 IEAT TORP. 

155 E&st Genesee St*. Buffalo. N. Y. 

Loa Angoleo Sal«» Ropresontativ**: Bon S. Rothonstoin 

Con»pany> lOSBSo. Ollvo Stroot, Lo» AnSoioo. CaSf. 

Now Vo^ City S^lot Ro^Mntativo*; AtBoo RacHo Corp.. 1« 
Hudson Stroot. Now York. N. V. 
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WORLD'S Finest Resistors 




only ‘'Certified" CONTINENTALS 

huve ^ Solid Molded l^rborlO* 

# lOOO Volt liiNulatiokfi 

# ItVolildMl l^oadH 

Why nnl have the utlvanfaCe of these out staru lint; super I* 
oriths in resistor p<-rforiiian«e for reiiair vtork. set mn* 
>tru(iiiin an«l experiments t For «ale at leadinjt Jutibers 
ilu* Morhl eiier. 

CONTINENTAL Radio Components 

.Nutodtndin iRnitlon Su|ipre-!s«irs. I»aiier Dii-le.trh* ron- 
d nser.s mihI .Xiil'i- Itiidio Nol>e Filters are al>*» de.sirilied 
in the new rONTlNK.NTAL ValaloKs. 

WRITE FOR FREE CATALOG 



The A.C.-D.C. power system looks a bit tiuerr, 
hut actually is simple. The 25Z5 consists of two 
separate rectifier units (plate and cathode) with 
a common heater for the cathodes. The plates 
are hooked toKether, but the cathodes are left 
separatefi. With direct current, the attachment 
plug is poled so that the upper lead in the dia- 
gram is positive. Current then flows continu- 
ously from the plates to the cathodes. The 
current through cathode A feeds the speaker 
field only ; the current through cathode B pro- 
vides plate and screen-grid voltage for the 
tubes. This split arrangement is important be- 
cause it permits the use of a low -resists nee 
choke in the L8 position, and thus keeps the 
voltage as high as possible. If the speaker 
alone were used as the filter choke there 
would be so much of a voltage loss across it 
that the tubes would receive practically nothing. 

With alternating current suptily, the 25Z5 acts 
as a double half-wave rectifier, current flowing 
from the plates to the separated cathodes only 
during the Positive half of the cycle. Con- 
densers C1.5 and Clfi, in combination with L8, 
adefiuatoly filter the plate sujjply to the tubes, 
while C17 «!oes the honors for the speaker field, 
which has a rt*sistance of 3,000 ohms. 

In actual operation this 5 Tube A.C.-D.C. 
superheterodyne shows up very well. With a 
20- foot length of fl^-xible wire (supplied with 
the kit) acting a.s the aerial, clear, interference- 
free programs are received with more than 
enough volume for ordinary room requirements. 
With the completed chassi.s mounted in a cab- 
inet, the tone quality is e.xcellent. 

List of Parts 

One Trutest antenna c<iil, LI. L2. L3; 

One Trutest oscillator coil, L4 ; 

Two Trutest I.F. transformers, 17.<> kc., L5 
Id) : 

One Trutest speaker output transformer, L7 ; 

One Trute.st .32 henry filter choke. LH ; 

Three Trutest 3 gang tuning condensers. 3<>S 
mmf.. Cl, C2. C3 ; 

Thr-*» C’ornell-Duhilter or Aerovox condenser.?. 
.001-mf.. Cl. C12. CU; 

One Ciirnell-Dubilier or Aerovox comlenser, .50 
mmf., C5 ; 

Three Cornpll-Dubtli ?r or Aerovox condensers, 
O.l-mf.. CH. Cl;i. ClS; 

One Corneli-Duhtlier or Aerovox condenser. 0.2- 
mf., C7 ; 

One Cornell-Dubilier or Aerovox conden.ser. 
.01 -mf., Cs: 

One Corneli-Dubilier or Aerovox condenser, 25 
nif., Ct>; 

One (^»rneIl-Duhilier or Aerovox condenser. lOt) 
mmf., Cll); 

One Corneli-Dubilier or Aerovox ci>ndenser 
0..)-mf.. Cll; 

One Corneli-Dubilier or Aerovox conden.ser. 12 
mf., CIS; 

Two Corneli-Dubilier or Aerovo.x condensers l 
mf.. Clfi. 17: 
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FREE 

48-Page Supplement 

to the Auto-Radio 
Service Manual! 

'I'o cvvooiii* wlin now hun-lusps th<* OKKITI \I. 

At ln-U.\IMo sKltVlrK .MAM Ah iliisi |j|k 
IH- pam* .SuniHemciU Is Issued FUKK. ]*nirtPMlly 
all of the liilest sets, inifftlipr niili .<.ervirln^ In- 
foriiiiiMon will lie pHiml in tlip-r new pact's The 
iii'iv i<ti]i|ilciiiem I lues nut iiw na*?* the n;^t i.f tin* 
hook t«» you. hut irives you an Atilo llailln .s.Txhe 
MHiniiil that U right tip-lo-llie-niiiiu(e with Kerv, 
ite notes. 

Good Money in Servicing Auto-Radios 

If yw are nveilwikiin; servleliig mito radios, you re 
inl.-sing a great deal of hudm*-,. The auto-railio 
l»U'nu*'.s had it.<t greatest htajin la^l -.uioiiier when 
tliiiu.s.nuls of ,et^ were •.nlil. I.j’ noxv ni.iny of 
the..e ,ets rpuire .>erviiing an.l wlih hmi- 

ureds of (hern right jn j-oiir mui eominunilv ynii 
ran huild up a g<HKl aitto-radio .servh-lmj huslness 
In a .-liort time you eati easily adil 25'; profit or 
mole to your regular servieing Pusine.s. 

List of sets covered in the Manual 

.\eine Itadin Mfg. Ca 



.\llie<l K.idin t'orp. 

Ali.ater Kent .Mfg. To. 
.\udiohi Kadio t'o. 

■\uto«-rat Hailio t*iHi>pany 
.unomatle Raclio Aifg, Co. 
t'lrfer neiiemo'or t'orp. 
tVniiry Radio Prod,. To. 
Ph.'vrolet .Motor I'liMriaiiy 
f 'l i>olidati‘d Imlustrtes. 
l.td. 

Pro-ley J'jldio I'nrit. 
h-li.i AnnlLmee »*orp. 

I> - Tola Radio Torli. 
Ki»er-*m Klerirh .5ffg To, 
P da Radio .V K’ee. I'orp. 
Fiolerated Fureliaser. Iiie. 
'•')f.|-5Taie-ti< 

I'r.tnklin Radio rorp. 
tJ-ifvin .Mfg. porp. 
thneral Kteefrh t'o. 
tJi-i*«r.d .Motors Corp. 

•\. II. Grrhe ik <’o. 
nrig-liy-flrmi.m To. 
t'hii-. Iloiahviii I'liiiipany 
Intmiutioiial Radiu Corp. 



P. It. Mallorv & Co. 
.MellMirn Railio Mf-. ('o. 
Montgomery Wanl /fe Co, 
.Nat Iona I (V>. . ine. 
\iiidifr-.<ii.irlc.<! In’d.. Ine. 
Pliiho Railio & Tel. Corp. 
Pieree-.Mro. Ine. 

Pn-ioler Kleetrie Co. 

Radio Cfias-fs, In,-. 

Rf'A • V'« lor t 'o.. Ine, 
.'Sentinel Rtolio Corp. 
Soarks-Withlngfoii Corp. 
.stenart R dio A* Tel. Corri. 
.'iteoart U arm-r Curp 
Siromherg-t'iirl.son Tel. 

Mfg (‘o. 

Trans former Corp. of Am. 
nil fed .\nii-r, Rosdi Ci,i p. 
I'nin-d .Motor- j<rrvhe 
F S. R'kIIh Tel. Corp. 
rtali Radio I ‘rods. Co. 

WelP -fPird’UT ComiiHnv 
\Vllo’e,ile 1‘ailfii .S-rv. tVi. 
Rudolph WiirlPxsr Mfg. 

Co. 

Zenith Radio Fort* 



$2-50 



Over 200 Pa|;e$ 

Over 500 Illustrations 
9 X 12 Inches 

Flexible, Loose-Leaf Cover 



[ CONTtMENTAL | 


I ' 


^8 




li 'Is 





13914 Lorain Ave, — Cleveland. Ohio, U.S.A, 



When Clioosinii*' 
Itailio 



^>chool • . 




RC.\ Institutes, with its reputa- 
tion established by 25 years 
service is an In.^riiiitlon rec- 
ogni/.pd as an ImiMirtant factor In the 
radio industry. 

Whether elementary railio principles 
or Hilvaiii'ed sulijects. suimd applh'ations. mathematics or 
practical radio engineering. KC.\ Institutes is prepared 
to give you the insirurtioii you need. 

RESIDENT SCHOOLS NEW YORK A CHICAGO 

with modern standard equipment 
EXTENSION COURSES FOR HOME STUDY 

under eonvenient *‘ne obligation*' plan 

Illustrated Catalog on Bequest. 

R. C. A. INSTITUTES, Inc. D.,tBT-34 

75 Variek St. New York— 1154 MerchondUO Mart. Chicago 




Fig. B 

Rear view of midget S tube set 



Fig. C 

Note the compactness, underside. 




GERNSBACK PUBLICATIONS. INC. RC-1234 
99 Hudson Street. New York. N. Y. 

Enclosed y<iu will And my remittance of S2.50 for 
ttlihl, j I -. -e seiiil me One Copy of the OFKKMAL 
AI TO R.\I>10 SERVICE .MAM'AL with KREF: 48 
r»H-e Supplement, send remittance in check or money 
order. Register letter if U contains cash or currency. 
WE I'AV FUST AGE. 



Name 
Address 
City .. 
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One resufttoFt 130 ohms^ R1 • 

One Elect rad resistor, 10,000 ohms (combined 
with line switch), R2 : 

One IRC resistor, 75.000 ohms. R3 ; 

One IRC resistor, 40,000 ohms. R4 ; 

One IRC resistor, 5.000 ohms, R5 ; 

Two IRC resistors. 500 ohms, R6. RIO ; 

One IRC resistor, 20.000 fihms. R7 : 

One IRC resistor. 2,50.000 ohms. R8 : 

One IRC resistor. 600,000 ohms. RO ; 

Two Sylvan ia or National Uiiifiii type 77 tubes. 
VI, V3; 

One Sylvania or National Union type 78 tube. 
V2; 

One tSylvania or National Union type 43 tube. 
V4; 

One Sylvania or National Union type 2.5Z5 
tube. V5: 

One dynamic speaker, ,5VG ins. dia, ; 

Forim*d and drilled chitssis. sockets, wire, hard- 
ware. etc. ; 

Detailed assembly instructions and full-size 
diagrams are supplied with the kit. 



TUBELESS "B" UNIT 

{Cofttinurd from page 344) 

The output of this supply unit is approxi- 
mately 50 ma. at 250 V. The voltaKe. under 
norma) loads, is constant. A fuse in one of the 
“A'’ leads protects the unit and battery against 
short-circuit dangers. 

Insfallafion 

For radio receivers in the home, the **A — ” of 
the storaKe battery should be connected to the 
irrounded terminal of the supply unit. The 
terminal of the storaj^e battery then I 
connects to the terminal marKed “A-f**; (see 
“Note”). A switch may be connected in place ' 
of the fuse, at the terminals for turning the j 
unit “on” or “off.** Or, if desired, a 6 V. relay. 
(U.-A. type) which is easily available, can be 
arranged so that when the receiver is turn^ 
“on** the relay will turn “on** the power unit. 
To do this the relay must be connectwl in series 
with one of the battery leads to the receiver so 
that the instant the tube filaments draw current, 
the relay magnet bt*comes em*rgize<l an<l closes a 
contact circuit. These contacts control the 
power to the “If* supply unit. DO SOT oprratr 
Utie “R” unit u^>tU a “lofuT* han hrcit put on it | 
— until the radio net haa heen turitid on. 

Note: For aulo-radio installation work addi- 

tional care tnust be exercised. The “Ad- 
terminal of the unit muni be connected to the 
‘■A-f-** terminal of the car battery. The “A — 
terminal of the unit then coniu*cts to the “A * 
terminal of the storage hatt»*ry. Unless this 
precaution is rigidly oliservefl at all times both 
the vibralnr and the electrolytics will be burned 
out in a few SfC<mcls. Therefore, inasmuch as ^ 
the case of the “B** eliminator is its “ground.” 
then if the car Imttery has its jx>nitivr tcrmimil | 
grounded to the nutomobile it will be eaHcntiat 
that the "B” eliminator be entirely insulated 
from the car cha.ssis, and only a paper con- ' 
denser of I to 5 mf. capacity used to capacita- | 
tively couple the eliminator to the car ground 
(the chassis). However, if the car battery 
“A — ” terminal s xr«unde<i. then the case which 
houses the entire “If' unit must also be 
grounded to the car with heavy braid connected 
to some chassis l>olt, for the purptwe of eliminat- 
ing any possibility of ignition noise interference. 

List of Parts 

One resistor, 0.5-mt*g,, I W. : 

One resistor. 80.000 ohms. I W. ; 

One rcftislor, i»0 000 ohms. 1 W.; 

One retiistor. 1.750 ohms. 5 W. ; 

One resist«»r, l.lOO ohms. 5 W. : 

Two Cornell-Iiubilier tubular condensers, .02- 
mf„ 1.000 V.: 

Two Coriiell-I>ubilier electrolytic filter eon* 
densers. 3 mf*. 525 y. ; 

Four On-nell-Dubilier paper condensers, ,5-mf.. 
250 V.; 

Two General Transformer R.F. “A** chok- 
MO turns No. 15 wire), in. long. 3 layers 
on *4-in. dirt, wood core. R.F.C.l. R.F.C.2: 

One General Transformer filter choke. No. 
5112; 

One General Transformer R.F. “B‘* chokes, 
fi millihenries to carry 50 ma., R.F.C.3 ; 

One General Transformer vibrator-inverter; 

One General Transformer power transformer. 
No. 411. 



.ll^EBSTER- 



Chicago^ 



POWERFUL 15 WATT 
CLASS “A” AMPLIFIER 



luiritoeiioxE 

Cl'ItltEXT 




MASTER VOI.EME 
4 OX'TROI, 



VARIAHI.E OETPl'T 

IMPEDAXfE Ao.:W» 

1ji the Series 359 Webster Introilures an alto»tether new standard of eicellenre In Ainblitler EMuhinmnt. llulU 
iround the new tubes and with (he incorporation of new idea.4 In roiwtfurtlon. tliii amplUier will ^ln^ a Kreaier 
utility In dally applhallou m souiul problems. Jfoilerately prh-evl yet powerful enoutih for .ill systems, dance 
halb. athletic fields, churches, schools, etc., the Series 359 most nearly meets the need^ of sound installation 
engineers. Write for complete details. 

CLASS ‘*B*’ 26 W'ATTS 

In the class B type equipment of the Series 359 Webster provides a definite advancement. This newr equip- 
ment will handle a tremendous volume of undisloricd output. Easily pushes four or five giant dynamic 
siTcakers. Write for complete description. , ^ ii.t 

u'mIoa fnv U'satnlntfnAl PUt your name on tho Webster mailing lUt to re* 

lor U^aKaiOgaea bulletin on this unit and all our other equipment. 

THE WEBSTER COMPACT 

:i8.‘IO W. LAKE ST. 4TII4 A4iO, ILL. 



Jfranfelin 

tirransConnei:£( 



No. 209 



Sock Per Dollar” 

A few of the many outstanding values that can be secured at your nearest jobber 
or direct if he does not stock them. Doaiars 

GENERAL REPLACEMENT 

No. 210 PrillOv. Sec 300-0-300—40 M. A. 2.5 V 5.5 Amp .... $1.11 

5V 2 Amp 

Pri 110 V. See 330-0-330—60 M.A. 2.5 V 8.75 Amp . . . 1.80 

5 V 3 Amp 

No. 1103 Single plate to P.P. grids 98 

SOUND 

No. 521 -B Double button mtke to grid . . 1.32 

No. 802 P.P. 45 plates to 8-15 ohms 95 

^ D.B. mike, 500 ohm line and tube 

Ml plate 3.30 

1j f or high impedance pickup. Sec. to single grid. 

■■ AMATEUR 

A very complete line by Mr. Boyd Phelps. Illustration 
shows one type. 

WRITE FOR CATALOGUES 
70 contains a large number of up-to-date amplifier circuits.) 

General Replacement No. 70 Sound No. 52-C Amateur 

FRANKLIN TRANSFORMER MFG. CO. 

607-609 22nd Avenue N. E. IMInneapolls, Minn. 




(No. 



No. 51 



COAST-TO-COAST PRESENTS A FULL LINE OF 



35 P. A. AMPLIFIERS 







Models avoilable for oparatlon from elttior a 6 Volt Storaie Batlery. or a 110 Volt A. C. 
Universa Models may ba operated from both 6 Volts 0. C. and 110 Volts A. C. 
Empluy an all-steel black crystalline housing with hinged top and 
ventilating louvres. Available with optional self-contained “Input-Mixer- 
Fa.ler” Control Panel, Combination Output Meter and **Mike‘* Current Meter. Self- 
C«»nUiined “Mike” Current Supply, etc., etc. 

Range in Audio Power Output From 5 Watta to 100 Watts! 



FREE 100 PAGE 



RADIO 
AMPLIFIER 



CATALOG 



Comaletely dneribet our new line of 1935 Amnilflere (52 models 1) as well as All* Wave and Short-Wave Receivers 
and Converters. inter*0<lko Call Systems. Test Equipment. Replacement Parts. Kits. Tubes, and Accessories 
un^aIo6/e nel prices. BtJty cfireel from the manufacturer and pay only one profit. 



COAST TO COAST- RADIO-CORP. 

123 K*We3t I7t« stbeet . New Yopk.N.V. 
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SERVICE MEN'S ESSENTIALS 
FOR ALL MEMBERS OF THE 



ORSMA 



, aUAT AHE THE SERVICE MEN’S ESSENTIALS? 

T he official radio service men’s association has arranged to supply a number of ''Service 

Men's essentials” for its members and associate members only. 

These essentials are priced at coat, plus a small additional fee which is the only source of income that the 
Association has* No one obtains any profit or benefit, except the Association itself* Whatever profit accrues, is 
reinvested for the furtherance and enlarg:ement of the Association. 

By using the letterheads, billheads, etc., you present the business>like appearance to your customers. In addi- 
tion, the Association has made arrangements with most of the prominent manufacturers to allow special 
discounts to members, providing ORSMA letterheads are used when ordering. 




No. I ORSMA LETTERHEADS 

Thcfie tcticrheads. Rhown on the richt, are furnished with 
ycur name. adUrtvot and tcle)<)ionL> number, printed on excel- 
Jmt l>a[»er. Tiny are sold In lots of li'U or niuliiplcs thereof, 
wkli a diiiiiJH-t Siivine for single orders uf l.OUU or more. 
I'cr UiO, bbc; per luUU. $3.00, 

No. 2 ORSMA ENVELOPES 

Throe are furnished to match the it-tteiheads, printed with 
your name and address and oeui of the A scoria lion. They go 
hand in hand with the leiirrhtNids and are usually ordered in 
tlie ttamt* duaniity. Ter lUO, 00c: per lOtiO. $3.00, 

No. 3 ORSMA SERVICE RECORD CARDS 

Tlioe serve a dnOblc purpose; whi-never you complete a job 
you till out the repi)rt-blll and hand it the customer; this is 
the “psychological moment" to coltei't. By the use of carbon 
taper a permanent record is kept. Furnished with name, 
address and telephone number. Per pad uf 50. dOc; per 10 
Pads, each of 50, $3.00. 

No, i ORSMA INSPECTION LABELS 

Tiic label Is to be filled In with tin* proper dates, and pasted 
inside the set or eabinet where the customer will see it. It is 
a continuous reminder to him that when service is needed, ho 
ran call you aSaJn, The advantage is a|>parent, l*cr luu, 60c; 
l^r JUOO. $3,00. 

No. 5 ORSMA LAPEL BUTTON 

At the suggestion of many members a handsnmo laPel button 
bi>aring the name and ciiiblern of the Assh • elution has been 
designed. It sigjiifies that you belong to the OltsMA; and 
in addition it gives yipur customers a belt it appreciation of 
tlio prtTessiunal nature of your wirik. 50c each. 

No. 6 ORSMA BUSINESS CARDS 




No, 5~50c each 



These are furnished on a fine grade of pajier In two colors with a blotter back. Thus 
they itrcsmt an ircenilve to customers to keep them in a prnmiTiciit place. Tliey aro 
prinud witii your name, address and lolcpijone and l>i'ar titb oJtii ial seal of the Aesocia- 
ticn, I’cr 100. 75c; per ItH'O, $-1,00. 

Nos. 9 & 10 ORSMA EMBLEM CUTS 
These ruts for ttinlmg, advertising, etc., are fuinlshid in two styles and sizes. They 
may be used for newsPaPer nr telephone- book ailviTti cements or for iTinting of any kind, 
Large size, x in,. $1.35 each; small size, % x % in., $l.;*u each. 

No. 11 ORSMA MEMBERSHIP SIGN 
A set of three signs, printed heavy ciinl-i, and having lioles punched in order to 
hang in office or store. These are sold to members and as'^ochite members. I.arge enough 
to be quite prominent and llie two lone cfTcct makes them utirai-tive, set of tlirce. 50r. 
No. 12 ORSMA ADVERTISING DISPLAY SIGN 
A two col(T sign printed* in largo Jeticrs with your name, aildre.s and telephone, 
with the seal cf tlic Associati<m. Tliis sign is sold in tiuantilies of :!5 or more and is 
idia) for liaiiging in stores, ofliees, etc., ftir advertising puriMisc'i, i5et of 23 cards. $3.00, 
No. 13 RADIO SERVICE MEN’S ASSORTMENT PACKAGE 
Tills includes one gold filled hiPet tmiton, lOV letterheads, lou envelopes, 50 service 
record cards, ‘and 100 labels printed with ynur name and address as described above. 
The vvlicie assortment costs only — $3.00 — a worth-while saving. Complete, $3.00. 

No. 14 ORSMA MEMBER CERTIFICATE 
A handscroe diploma- like vertiticute engraveil on stifT veiium-bond. The rertificato is 
personally signed by tiie President and Kxecutive Se«'retary and ilie corporation stump of 
the Association is impressed on a red seal attached to it. Your name, certificate number 
aiiil dale of registration are Jetlercd by hand and the t'ertifleato is mailed In a card- 
bmrd lube to iiisure safe delivery, Eacli 50e, Plus lOc fur postage. 






I Application for a”| 

I Membership in Uf -ll-OiVXA. | 



Exerative Secretary. ORSMA I 

99 Hudson Street, New York, N* Y, j 

Kindly send an application blank for I 

□ Full Membership • 

□ Associate Membership | 

Name | 

Street or Box | 



City* 



SUte. 





No. 2— 6<k per 100 
$3.00 per 1000 



OFFICIAL RADIO SERVICE MEN’S ASSOCIATION if in 

99 Hudson Street, New York, N, Y, 

Please send me the followingr RADIO SERVICE MEN’S ESSENTIALS which I have 

selected from this advertisement. My remittance for $ is enclosed. Srtid 

remittance in form of check or money order. Register letter if it canfatna cosA, currency 
or unused U. S. Postage Stamps. 



Name ORSMA No. 

Address City and State ..iip..,,,,. 
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ORSMA FORUM 

{Ctrutimu’ii from page 346) 

tube base. Insert the other wire throuKh the 
socket ami through the plate pin, feeding the 
other wires from the socket throuMTh their re- 
spective holes. Pull the plate leads up. as the 
socket is pu.shed down. Cement socket and 
tube biise with collodion. Solder tip.s and cut otT. 

William J. Arnst. 



A CAPACITY TESTER 

Rapio-Crakt. oksma Depi,: 

Here is a diagram of my instrument for 
measuring the capacity of contlensers ; P'lK. 3. 
It will measure capacity from ,0001 to 8 mf. in 3 
step,**. The transformer delivers about 300 V, 
When Sw. 1 i.^ turned to LOW the range is from 
,0001 to about ,02 mf. When both switches are 
set to MED. and Sw. 2 is set to HKIH the range 
is from about I. to 8 mf. In the medium and 
high ranges the condenser is in shunt to the 
meter so the higher the capacity the lower the 
reading. 

H, W. Galles. 



HOME MADE ANT. COUPLER 

RaUIO-CrAFT. ORSMA Dcpt. 

Here is an ulea for you experimenters who 
cannot afford a set and antenna coupler for a 
doublet, or single line antenna. 

Thii is the set coupler, using a 2-in. tube and 
No. 22 S,C.C. wire. See Fig, 4, LI is 40 
turns of wire close-wouml and center tappetl. 
Over this is placed a piece of wax paper, then 
a small piece of copper to be used as a shiehb 
nnd another piece of wax paper. Next, wind 
on L2, 10 turns spaced 1 turn : wind in the 
same direction as LI, 

The ant. coupler is made the same a.s the set 
coupler, only wind on 1.2 fir.-*t and then LL 
leaving out the copper strip. Ll does not have 
be center tapped. 

Orman F. Jenkins. 



AN 18-36 WATT P.A. 
AMPLIFIER 

(Cotitinued from page SItS} 
the class A-B amplifier (class A prime). The 
class A amplifmr is one in which the bias and 
A.C. signal voltagi^s are such that the plate 
current of the tube flows at all times. The 
class n amplifier is one in which the tube is 
biased to a value which approximates cut-off 
value of the piste current with no A.C. signal 
voltage. The plate current in such an amplifier 
flows during appri»ximately one-half of each 
cycle when the signal voltage is applied. The 
class A-B amplifier is an intermediate condi- 
tion of operation hetw’«‘en class A and cla.ss B, 
This type of amplifier is over-biased, operating 
as a class A system for small signal voltages, 
and as a class B amplifier when the signal voll- 
age.s are large. In this type of .sy.lem, the 
plate current flows through considerably more 
than one-half a cycle yet less than 360 degrees. 
The advantages of this amplifier arc efficiency 
and an intermediate irntput between a class A 
and class B amplifier, with the amplifier acting 
e.s.sentially as a class A unit at low iniiut levels 
and a class B unit at high levels. By obtain- 
ing. in class A-B connt'ctioii, a considerable re- 
duction in the “idle” plate current, ordinarily 
present in the class A amplifier ushtg thp rtame 
tnftr, the amplifier becomes quite eciinomical to 
operate, economy of operation being one of the 
desirable characteristics of class B amplification. 
Most of the low level distortion in class B am- 
plifiers is elimin ited in the clas.s A-B system. 

In conclusion, summarizing the advantages of 
the system, we have an amplifier which will de- 
liver either IS or 36 W. with 6% harmonic 
distortion. The frequency respon.se is flat with- 
in 2 db. from 100 to 8,000 cycles. The overall 
gain is 80 db. The power consumption of the 
18 W. amplifier is 100 W. and the power con- 
sumption of the 36 W. amplifier is only ISO W., 
therefore, either of these units can be operated 
economically in a sound truck. Despite the 
high gain of the voltage amplifier, the hum 
level has been kept low and microphonic noises 
eliminated. A two-position, four-circuit mixer 
is provided as an integral unit. The mechanical 
construction is exceedingly versatile* permitting 



Operation either a.s a rack-and-panel unit, or as 
a table mount unit. The amplifier provides for 
a change In power output requirements eco- 
nomically. 

Notes on Construction and Operation 

(1) The type 77 tubes should be connected as 
shown in the schematic diagram. Fig, 1. Re- 
ferring to that diagram; the control-grid is ail- 
jacent to the cathode: the suppressor-grid is 
adjacent to the plate ; the remaining grid is 
the scream-grid. 

(2) Wiring may be poi nt-to-point or cabled, 
as desirtsl, 

(.3) Do not depend on connection to chassis 
for ground connection. Conm-ct all units to be 
grounde<l to a common point which connects to 
the ground terminal on the cable plug or socket 
and to the grounil terminal on the terminal 
lK>ard. 

(4) Any standard variable pad may be us.^1 
(for attenuation). Insulate the shafu of the 
T-pad afenuators from the chassis. 

(.■>) For minimum hum level the di.-tance be- 
tween the audio unit and the p«>wer unit should 
not be less than 7 ins, 

(6) Operating voltages for the various tubes 
are tabulated below. These voltages .should be 
maintained plus or minus 10% of the values 
given. 

Type 77 tubes: 

Plate Voltage — 250 V. (no signal) 

Screen-grid Voltage — 75 V. (no signal) 
Control-Grid Voltage — —3.3 V. (no signal) 
Type 76 tubes ; 

Plate Voltage— 250 V, (no signal) 
Control-Grid Voltage — — 1 3.5 V. ( no signal ) 
Type 45 tubes: 

Plate Voltage — 300 V. (no signal) 

Control-Grid Voltage 64 V. (adjust R6 to 

this value.) 

(7) When the amplifier is put into opera- 
tion conn«»ct the ground terminal on the audio 
chassis to an external ground. Ground one side 
of the input line and ground one side of the 
output line. 

Watch for the forthcoming issue of RADIO- 
CRAFT in which will be described the mixer 
system used in this 18-36 W'. (at only 5% dis- 
tortion) amplifier. 

List of Parts 

Wc hr glad to furnish ymtnr of nuinu- 

farfurer on those items u-krrr not specified. 
One audio channel chassis; 

One power channel chassis; 

One voltage amplifier cradle suspen.sion : 

One Cornell-Dubilier or Aerovox condenser. 16 
mf., 4.50 V. ; 

Two Cnrnell-Dubilicr or Aerovox condensers. 8 
mf., 450 V. : 

One Cornell-Dubilier or Aenivox ci>n<lenser, 2 
mf.. 400 V. ; 

Fiv»* Cornell-Dubilier »ir Aemvox condensers, 1 
mf.. 400 V.; 

Two Cornell-Dubilier or Aer«ivox condensers, 
,1-mf.. 400 V. ; 

Four 2-eonlact mixer sockets : 

Fi)ur 2-ci>ntaet mixer plugs ; 

Four 8 conlact cable plugs and sockets: 

Two D.P.D.T. switches; 

One input class A prime transformer. Special 
for either two 4.5s, or four 45s ; 

One tapp«.*d output transformer. Spt'ciiil for 
two or four 45s (sec diagram) ; 

One filter choke. 10 hy., 200 ma,. 100 ohms 
D.C. resistance; 

One filter choke, 30 hy,* 90 ma.. 350 ohms 
D. C. resistance; 

One power transformer (see Fig. 1) ; 

One tapped input push-pull transformer (see 
diagram) : 

One impedance-resistance unit (see diagram) ; 
Two mixer dial plates; 

One motor plug cap and connector; 

Two spi'cinl tube sock«*ts, 6 prong; 

Eight tube sockets, 4 prong; 

Two tube socki’ts, 5 prong; 

Two tube shiebls ; 

S4*ven rersistors for audio channel (see dia- 
gram) ; 

One resLstor for power channel, 25 W. (see 
diagram) ; 

One lettered terminal board ; 

Two tube cover plates; 

One mixer cover plate: 

Ten rubber grommets ; 

One coil of wire for power cable: 

One coil of wire for amplifier and power unit 
wiring ; 

One coil of solder. 
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ALL WAVE 

TEST OSCILLATOR 



FULL 

VISION 



DIRECT 

READING 






47 inch scala. No confusing graphs 
charts. Continuously variable 
range. 8 bands cover from 90 kilo- 
cycles to 25 megacycles. All on 
fundamental frequencies. Dial 
Standardized at 48 points with 
Crystal Controlled Frequency Standards. Knife 
edge pointer with vernier drive. Licensed 
American Telephone & Telegraph circuit. 
High. Medium & Low steps aFord perfect at- 
tenuation control throughout entire range, 400 
cycle note, approximately 35% modulated, 
obtained by separate modulator tube. A, F, 
Signal available at panel jacks. One piece 
aluminum case prevents strays. Light weight, 
compact- — carry it anywhere; battery operated 
— use it anywhere; A, C. or D. C. districts, 
auto radios* farm radios, etc. 

BURTON • WEBBER 



755 Boylston St. 
Boston, Mass 



Daily Naws Bldg. 
(Chicago, III. 



BURTON-WEBBER 

(Use address nearest you) 

Gentle’^en: Please send catalog No, 1745 on 
the Bjrton-Webber All Wave Test Oscillator. 



Name 



Address.., 



City State... 






ifREl 






ATALOC 

100 pnges Clinck full of BAR- 
1 (SAINS It, RADIO .SETS, 
Blu JL(.iig ii.l SlMirt Was’v Ap 
NFW ISSUE I'-iratiis. S*"rvic»*iiiOD's R^qnilr 

nieV nnr 1 !■ a r t s. 

JUST OUT I |■Lll■ctrkpil Ai-i'Unnrvs anil 

iuii>lr<iiN of ml-ci'llaiu'ou!* 
ai>oC(:il!* nt TUKMEN’DOI'S 
S.VVIXrjS. rivt this l»lg il-w Bnrgnin 
It's FUHK without ohligjitlou — 

jmoiiI us your Nnni»* ,*ui«l Ad4lrrss on a 
imst tnnl 

WRITE FOR YOUR COPY NOW. 



JUST OFF THE PRESS 



RADIO CIRCULAR CO., 

33S ItC VARICK ST.. 



INC. 

NEW YORK 



] 
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••ahead of others 

in TUBE TESTER Value 




ILAMENT SWITCH 
FOR ALL TUBES 



[liIME- VO_TAGE 
; METER 



C 

i AUTOMATIC £H 
iAND LEAKAGE 
I SWITCH 



colored English 

READING SCALE 



Bndividual TICDE.TRIODE, 
'PENTODE TESTS 



HIGH CURREN''' 

Shun"'" “^OR 
FUTURE TUBES 



*1 O Outstanding J 
Xm Features • 



A -ENGLISH READING Scale — COL- 
I ORED DIAL indicatea“GOOD-POOR-?’» 

2 -TESTS EVERY TYPE of tube made 
to-day and many new ones which ahall 
arrive in the future. 

3 -TESTS SHORTS and LEAKAGES be- 
tween ANY TWO elementa. 

4 -NEON LIGHT indicates leakages above 
1*000,000 ohms, 

5 -SEPARATE LINE VOLTAGE meter 
with line voltage control. 

6 -INDIVIDUAL TESTS OF DIODE* 
triode* pentode, etc*, sections of all 
combination-type tubes — both plates of 
all full-wave rectifiers. 

7 -PROVIDES AGAINST OnSOLES- 
CENCE^— Spare switching capacity for 
three times the present number of 
tubes. 



The new, Model 304, Dependable Tube Tester establishes a new 
*‘high” in test equipment to meet all modern requirements in testing. 
Simplicity in design and operation permit even the average con- 
sumer, who knows very little about radio technicalities, to follow 
the testing procedure, and to accept without further question the 
"good” or “bad” evaluation of every tube in the set. 

Dependable Model 304 — 100-135 volts; 50-60 cycles 

NET TO DEALERS 
(25 cycle — $2.25 extra) 




8 -SIMPLE TO OPERATE; convenient to 
use. 

9 . PROFESSIONAL APPEARANCE — etched panel; 
leatherette case. 



10 - 

ir 



ACCURATE O'Arsonval moving-coil meter, guar- 
anteed 2% accuracy. 

NO ADAPTERS of any kind necessary* 



12 - 



ECONOMY — Costs less than other testera that do 
not have all these features. 




KIT 

FORM 

In kit form — “to build 
your own” Model 304 De- 
pendable Tube Tester — 
with all instructions. 
NET TO DEAL- 
E R s... ^65 

AIODEI. 304 

Dependable Tube Tenter 
also in Porfa6/e Model 

There ij* an important economy 
factor in purchasing a Model 304 
Dependable Tube Tester. The 
instrument is capable of making 
dll essential tests, and, becau.*:e 
it is portable, may be taken from 
store or laboratory and used on 
outside service calls. In addition 
it has a handy compartment for 
email tools. 



t 

► 

► 

► 

► 

► 



Combination Portable Carryin^^ Case for Modei 304 



— iiiustrated — $2,25 additionai* 



2,000 OHMS PKR VOLT 

MVLTITESTER 



A high-quality test instru- 
ment. The moving-coil in- 
strument sensitivity is 2,000 
ohms per volt. This instru- 
ment meets 4 major specifi- 
cations. Ohm-meter range; 
^-ohm to 2 megs.; indi- 
vidual range: 0-2,000 
(ohms) — 0.2 (-meg.) -2 

(megs.), (batteries, self- 
contained ). Voltmeter 
range : 0-5-50-250-750 V. 

Miliiammeter ranges: 0-50 
ma. Microampere range: 
0-500. The automatic selec- 
tor switch connects the meter 
only to the desired circuit 
and range. 

Net to Dealers .. 




KNOCK 'DO WiV 

KiT~Model !t03K 
Complete with in- 
stnictions (tens bat- 
teries chrtd ca»e)m 

NET TO $lft.95 
DEALERS 



WE ISSUE XO TATALOG 

All orders are F. O. B. New York. Terms: 
A deposit of 20 % is required with every 
order. Balance may be paid on delivery. 
Deduct 2 % if full amount is sent. 



GREXPARK COMPANY 

101 nadson St. Dppt. RC New York, X. Y. 

Pltnsc Sny Thai >'cx^ Saw It in RADIO-CRy\FT 
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CLASSIFIED ADVERTISEMENTS 

Advert iseirin It b in this section are Inserted at the 
cost of tweUe cents her «ord f«r each Insertion — 
name, initials and aikiress each count as one 
■nord t'a-^h should accompany all classihetl ad ■ 

verli>einents unte>s placed by a reco»jnlr,ed 
ailverti.olng axeiM-y. No less than ten words are 
atcepted Adeertisinn for the January. 1935, 
Issue shoulii l e received not later than Noveai* 
ber 5 



A. C. GENERATOR 



10 PRACTICAL AND LOW-COST CHANGES 
convertinfit DtKljre 12-V., Ford T. A., Chevrolet 
Delco 6-V. generators into 100-500 watt capacity 
A.C. generator^, or into 32-110 V., D.C. motor or 
KOnerator. Dodtce Ls 500-W. self-exciter. All in 
one book illustrated with comiilete simplified in- 
structuins and drawinKs for only $1. Autopower, 
410 S. Hoyne Ave., Chicago. 



ELECTRICAL SUPPLIES 



INSULATION. WIRE. VARNISHES^ SUP- 
PLIES, etc. Send 3c stamp^ for bulletin. Auto- 
power, 410 II(»yne Ave., Chicago. 



PATENT ATTORN EYS 

PATENTS— REASONABLE TERMS. BOOK and 
advice free. L. F. Randolph, Dept. 562, Wash- 
ington, D.C. 

PATENT INVENTIONS IS MY SPECIALTY 
through. 28 years; Sterling Buck, Registered 
Patent Attorney 7780. 629 F, Washington, D. C. 
(Free Booklet R). 



RADIO 



EXPERIMENTERS, SERVICEMEN— Chassis, 

shields, panels made to your specifications, 
prompt, reasonable. Aluminum chassis 10"xl2”x 
13" high any drilling No. 3.00. 

Special 1 Analyzers for beginners in servicing 
make all tests low cost. Other analyzers complete 
or kits. We build almost anything. Send your 
specifications. CONSTRUCTORS SUPPLY, 303 
Furman St., Schenectady, N. Y. 



RADIO INSTRUCTION 



INTERNATIONAL 
RADIO REVIEV/ 

(Continued from page 333) 

VISUAL-TUNING TRANSFORMER 

■J'HE IDEA of varying the magnetic flux in 
’ a transformer core to correspond with varia- 
tions in carrier strength as a station is tuned 
to resonance is not new (the subject has been 
discussed in Radio-Craft — a complete Data 
Sheet diagram has appeared, showing the ap- 
plication of such a device), but the adapter 
described in the September 14th issue of 
Wireless World ia new. 

The method of connecting the unit into the 
plate circuit of a variable-mu amplifier tube 
is shown at A in Fig, 2 ; an interior view of 
the device appears at B in this figure. 

The impedance of the secondary of trans- 
former T depend.^ upon its inductance which, 
in turn, is a function of the degree of mag- 
netization of its iron core. In Fig. 2A leads 
’*X” of the transformer unit connect to the 
A.C. filament supply that also supplies the 
heaters of the tubes in the set. The pilot 
light marked "2 V lamp.” then, should have 
a terminal voltage rating one-half that of 
the set’s filament supply voltage (The ’‘Single- 
Span” receiver from which this circuit was 
taken operates on a filament voltage of 4 V.). 
The next step is to adjust resistor R until 
with “no signal” and the plate-circuit winding 
of transformer T connected into circuit as 
shown, the pilot light barely glows. Now, a 
strong station carrier at resonance will greatly 
increase the brilliancy of the pilot bulb, which 
may be used as a dial light. 

Choke Ch. and condenser C serve to filter 
the hum voltage which otherwise would be 
coupled, via unit T. from the filament cir- 
cuit to the plate supply. 




One Out of Every Four 

SERVICEMEN WILL 
FAIL THIS YEAR! 



It Is oStinmtM thnt at leiist 25^^ of nil 

8i*rvIceiihMi full or it of hiisitioss oVit.v 

yoar. T<h1!i.v this iH*rcviit)igc may 1 m* ovni 
liigtii^r. lii«Toas«»tl roiri{M‘t Ition plus a th- 
luand for guafity work from ciistoMiors who 
liavf uion* iuorii*y to sjM>n«l will to that. 
Moro than I'Vi-r. i-o wards ur<* going to Ha* 
man who KNtiW'S IIOW ’ 

An.l that Is om* of (ho roasotis why 
rogisf rations an* now iNairiiig iti for Sprny- 
h♦•r^,v■s I’rartioal of Itinlio S**rv- 

-an iii«’X|H*nslvo t!S*h’sson tiii.xt-graduato 
coiirso f«>r llio>«‘ alri'ioly in the s«*rvio«' husi- 

iii >.s t don’t claim to help y>oi 

ic«*r rieh <|ii!rk. IIo\v.*v>t. I IM) show how 
to handle all ty|M*s of s«Tvlce work In the 
Mt.\rTI<‘AI. way how to 
modernize all equipment — how t« get Ih.- 
••Jump” nil ooui|>etitioii. No **rtiilT” nr 
faitey bindings. .Inst a sound. hoW-to-do it 
rotir>e liiat will provi- uf untold praorU-al 
valiL^— and Sold at a price you can well af- 
fonl to pay I 

T'le «*mdi»s«Hl coiipm will hring fall de- 
tails of an opportunity wldeli yon uwv t.» 
yonr hn si ness fntnri* to Inwstlgnte. 

core judge PR A mr.4L 

■ i\bCi MKi’liANirs for yoursielf, Ml Kladiy 
send any one of tin: followinx lessons. ("In-rk tlie 
one you preier: 

Lesson Nd. 27 — Commercial Analyzers and How 
to Modernize Old Ones. 

Lesson No. 8 — Repairing AVC Circuits. 

Lesson No. 2 — Set Testing by Voltage Methods. 



RADIO ENGINEERING. BROADCASTING, 
aviation and police radio. Servicing. Marine I 
and Morse Telegraphy taught thoroughly. All 
expenses low, (Catalog free. Dodge’s Institute, 
Pine St., Valparaiso, Indiana. 



TRANSFORMERS 



RADIO TRANSFORMERS, AUDIOS, chokes. 
Special transformers and windings. Write for 
catalog. Dealers wanted. Skiles Transformer 
Co.. California Ave.. Fort Wayne, Indiana. 



^^^HORT-WAVE 
SET BU1U>ERS 
NEED THIS BOOK 

Bt«» •jmcteieBUr wboh«a«vMr 
t* DoUd • aKorl wavs 

know* by *xp«tiMir*, Ch* dinvr- 
•ne* b«^*«D • nod *04 • p<^ 
roooivor i* D*u*il* foond Id tho 
•borS wovo mu. OftoD you bovo 
SobaattbroashaiDffDsliMo, books. 
ot«., to find tbo loformDtmn yi>u 
roqulro. Tho gnooDt book Hm 
b*oD nttoD OP to obviato tbooo 
^OcuTtioo. ^ . 

Id tbio book too And aoory poo- 
•Iblo bit of lofonnoUoD on roll 
winding. Only tho roo^ft modorn 
^dop^ hsi boon publlobod. 
nioatmtlDM fnioro, tWn* ealj foH InotrwetJono ea b«w to 

•rindVlIo. bordlm«Doioo*. oitoo of wir*. eamo. boWto plot 
Cboin. by m«Dao of which ony coll for ny » ohocl nvo 

oetcaobo Affwod l^odvanco. aa to notnbor 
wlr*. apocku, otc. xhoro haa oo»a» ba*o a ae b data publUbod 
in ou^ oaay aoeoMibto form aa thl^ ^ o 

25 e 

• COirrlllMrt.. Sent io you prepaid, 

RADIO PUBllCATIOHS.I01CH»d»o»St.H»«T«iH.II.Y. 







THK MAGAZINE OF SEX SCIENCE 

SEXOLOGY foremost educational sez magazine. Is written 
in iimide lanuuaire and can be «very member of 

the fanilly. U b IniUrurtlve, enliuhteiilnn— not a risque 
book contains no offensive roatier. 

rontalns 25 Important articles on Sex Science. 6R **-®*'r- 
with attractive iwo-rolM’ cover. Here are a revf el ino 

"'*”Wx*"**A^^eUte'*^— Strike Agalnit Childbirth 

(Illustrated)— Sex Nervwsneis 

giene of Menstruation (Illustrated)— Should I Be Cysto- 
leooed? (Illustrated)— Science Turns Girl Into Boy (ii- 
lusS-ated)— Mechanics of Childbirth (I Mus^^^^^ 
cumcision Among Savage PMoJes Ollus^ 
tion of the Semen ntfu*tratedl-.Thyroid Gland and Preg 
nancy— Sex Education Before Marriage 
(Illustrated)— Unusual Forms of Sex 
Organs— Predetermination of Sex (Il- 
lustrated)— A New The^ of Homo- 
sexuality (Illustrated)— Sex and Pun- 
ishment (Part II) <IIIustrated)-^eien- 
tlfle Sex Note*— Questions and Answers 

s/xOLOGY, 95R Hudson St. NEW YORK. N. Y 
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SEXOLOOS 

n^wMiatid 
or if your dmlrr 
rannot aupply 
you. pend ZSc 
r.ah or .t*tnii* 
f.,r curr.Bt Uiu* 



STATEMENT OF THE OWNERSHIP. MANAGEMENT, 
CIRCULATION. ETC.. REQUIRED BY THE 
ACT OF CONGRESS OF MARCH 3. 1933 

Of R.\I)IO-rU.\FT, published niotithly at Mt. Morris. 
111., for October Ut. 1931. 

State of Xen Yuik ) 

County of New York) 

Ueforc me. a Xo>ary Fubllr in and for the Stale and 
coitniy afore:.aid. perMimilly appcitred Irvimc S. M.inheln»er. 
who. ha vim: hcen duty <vuirn aiiording to law. dep«isi-4 and 
says thal he ih- tiii-jne-'- tii.tn.iurr «f K.VlJlo-i It.VKT 
ami that the folbming i.-. to the best of his ktiowleilKe an l 
belief. .1 (rue ^tateincni of the 0\\nershl;>. muiiageiiu-iit <niid 
If a dally p.ipei . the clr. uUfioa . et' .. of the aforeuald 
putdb.ition tor the date sho«n In llie above r.iptiori. re- 
quirvi) l»y the .\i't of .\ugu-«t 21, 1912. etii)io«lied In sei tlon 
411. rostal Law^ and Kegulatiuiu. printed on the reverse 
of this form, to nit: 

1. That the nann'4 ami adtlre>ses of the pritdisher. edi- 
tor. managhig e lltot. .ind bu>iiic.-4 niana>;*-r4 are: 

Publisher, rniii iiiciU.d I’libl hat ions. tin.. 4nl North 
Wesley ,\ve., -Mt. .Morris.’ III. 

Kdllnr. Iluao Gern.-bark. 99 IluJsun Street, New York. 

N. Y. 

Manazinu L ilt »r. Jos. T. Bernsley, 99 Hudson Street. 
New York. N Y. 

Itiisliies!. .'I:inaiter_ IrvintC S. Manlieimer. 99 lIu<lson 
Street. Ne«- York, N. Y. 

2. Thai the owner i-; (If ovneil hy a corporation, its 
name anti addre,, mud he st.ued ami aI.M> Irnmeiiiately 
thereunder tlie names .uid addresses of ^im-kluiltiers o'tnine 
or hoUiimt one her cent or more of total .<mouin of stork. 

If not iwiii'm! by a •■■iriioraihm. llie names an.l .iddres'e, of 
tin- Inilivldtial mud i»e given. If otwied bv .i firm, 

cnnipiiny. or otii.-r unitu orpor.iuvl roniern. it., n.ime and 
addre.« 4 , :is well a> :ho..<e iff eacti intliviiln.d meitiiier. niiixt 
tie given.) i'otitliM-rital Putdir.irioM'. In>-.. ini Hudson 
Street. New York N Y.. Ih il .di Mi.- -to* k of rominrut )l 
Puhliratioiir. Iiu.. I' ouned IjV Oernshto-k 1 ‘nblii at inn,. 
In<-.. 99 llmkon Street. .New York. N. Y. .iiid th.n stock- 
holdcrs uf Gerndiatk l*'ibliratioi)’.. Inr.. «>\<ning nior.> than 
\^t of the >lta-k an- Hugo « iern-stia' k. 99 lln.i.on .<lreef. 
New York. N. Y.. Irving .•<. Maidieinier. 99 llu. [..on .-Jlreet, 
New York. N. Y. 

3. That Hie knoun bondholders, mortgagees, and other 
Security l)ohlcr4 ounin.; or Iioiitlr.g 1 {>«->- rent or more of 
total am.Kint of honits. in.irtgage... or other securities are: 
lif tiiere ate none. >o state.) None. 

4. That the two paragr.iphs next above, giving the 
names of ttu- <mner>. ktmMer-. ind -.eiiirlu lu»ld«*r-. 
if any. contain nol only the ll'l of sto<-kholder< and sevur- 
itv holdeis as tliey appear upon :lie books of tha romitany 
l»iit al-.o. in ca.-<es wli»-re the stockholder or *Hciirity liitider 
appears U|»on the l>ooks «f the c.anp.iny us fru..fee or in any j 
other tidiifi.iry relation, ttu* naiiu- of tlie t*cr»uii ot mrporii- ' 
Tion for whom sm-h trustee Is acting. Is given: also that 
the ^aid two paragraphs contain statement- embracing 
afflant‘> full knmi ledge and belief as to the cln-iimstames 
anil xKulltions under whirl) stockholders and security hold- | 
ers who di» not attP'-.ir upon the lua»ks of the .ombany as 
trustees, hold sto. k and securities In a canuciry other than 
that of a bona tide m^ner: an.l this afflant has no reason 
to believe that any other person, association, or corporation 
has any interest iJtre<-t or Indirect in the said stock, bonds, 
or other securities than as so statetl by him. 

IKVINO S. MANHEIMER. 

Sworn to and subscribed before me this 25th day of 
September. 1934. 

[SK.AL.l DUITUCE COTNE. 

(My commission expires &Iarch 30, 1939.) 

Please Say That You Saw It in Radio-Craft 



feoi ThPMP DATA 

SHEETS ai So Extra T'ooi 

Spravl>erTy Itata Sheets need no Introthictlnh to 
thou^:l:.ds who have built new Jobs, tww protlls 
Uinugh them. Now ciKnes a NEW SElllKS telling 
exactly hmv to modernize IH old analyzers for i>-, 
7-pn»ii-4 tube«. etc., 11 ia>t>ular receivers for new 
tube*. A.V.C.. etc., etc. Sold for $3 or given to 
my students at no extra cost. 



F I CDDAVDCDDV 2548 university PI.. N.W.. 
. L.ornATDtnnT Washington, d.c. 

I*le,)se scml full details of your course, also the one ffew 
le«.'on 1 have indicated. 

Complete Address 




TUBULAR BY-PASS 



CAP. 


D.C. 


NET 


CAP. 


o.c. 


NET 


MFD. 


VOLTS 


PRICE 


MFD. 


VOLTS 


PRICE 


.001 


600^ 




.1 


400 


.08 


.002 


600 1 


6c 


.1 


600 


.08 


.006 


600 N 


.5 


200 


.09 


.01 


600 




.5 


400 


.12 


.02 


600-^ 




.5 


600 


.15 


.05 


200 


.06 


1. 


200 


.15 


.05 


400 


.07 


1. 


400 


.18 


.1 


200 


.07 


1, 


600 


.20 




CARDBOARD ELECTROLYTIC 






Single Sections 


Multiple Sections 


CAP 


PRICE 


PRICE 


CAP. 


PRICE 


PRICE 


MFD, 


200 V. 


600 V. 


MFD. 


200 V. 


600 V. 


2 




$ .27 1 


, 4-4 


.36 


.48 


4 


.27 


.31 ' 


' 4-8 




.49 


6 


.30 


.33 


6-6 




.52 


8 


.32 


.39 


8-8 


.45 


.60 


10 




.45 


8.8-8 


.48 


.90 


PAPER CONDENSER 


CARDBOARD 


Cardboard Container 


ELECTROLYTIC 


CAP. 


PRICE PRICE PRICE 


CAP, 


(low voltage) 
O.C. 


NET 


MFD 


, 400 V, 600 V. 


1000 V. 


MFD. 


VOLTS 


PRICE 


.1 


.15 .19 


.50 


5. 


35 


.18 


.25 


.22 .25 


.60 


to 


35 


.21 


.5 


.29 .35 


.65 


25 


50 


.24 


1. 


.40 .50 


.70 


50 


50 


.36 


2. 


.62 .71 


1.00 


25 


125 


.45 


4. 


.64 1.45 


2.00 


10-10 


35 


.27 



We prepay shipping charges on all orders of $.5.00 or more 
if remittance is sent in full. All orders are othrnvlsw 
tent C.O.IX Remit 10% with order. beUnce on delivery. 
Orders are f.o.b. New York City. 

Write for Bulletin N*. 5 lUtIni ether barielnil 

G.& E. SALES CO. 
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BARGAINS 



RADIO-CRAFT for DECEMBER. 1934 

All Merchandise Offered On Page 
Is Absolutely New And Unused 



Electrical Portable Sprayer Outfit 



Internal MIk 
S pray Cun 
(iencDb^dbeJow 
Supoded Mith 
f>Ortabl« Elec. 
tficSprayer 




Mounted on Imse with three 
ballbearing rollers. Shipping 
Weight of complete outfit, 

65 lbs. 

This li the Ideal outfit for all-around spraying work alierever current la available. 
With this cleclrlc siiiayer you can spray p"Ul. varnl-.h. duco. Hiatnel. lacquer. 
Inseotlrldcs. ctr. . wiili sliced. You ran tnme It fr'iin one ruom tu another with 
ease. 8imi)ly Insert plug into electric socket and (his marvelous machine Is ready 
to do a iTian*slze jol> and tio It efliricntly. 

This electric lairtable sprayer saves Ms «ist over and over again on your own 
ivcrk, U will make inoney for j'oii tlultig johs for others. 

Outfit ecjulPT’ed complete with Internal Mix Spray Gun. wltli quart aluminum 
CUP. wlilch enatiles y« to otitain loimrl or fan spray. ’A U 1^ heavy duty motor. 
110*rolt. C0-c>cle AC. air ulter. safety valve, Kellogg Alr-Ouoled Compressor. 
13 leet of hose, tuid ami plug. 

Price of complete outfit with gun, $27,50 
Price of outfit without motors ^20.00 



Internal Mix Spray Gun 

This Pressure Type Internal Mix Sor.ny Giin Is !he 
Finest Value on the Market. It Embodies the 
Seven Following Outst.’inding Features 

1. Flardcned steel Paint valve needle and nozzles, to 
resist the cutting action of abrasives In paint. 

2. (Juart rahaelty aluminum enj* with concave bottom 
to resist high pre<>u!es very light and duratile. 

3. Air eontnil (shown on Icip of gun. just hark of th« 
nozzle) gives iNsiantiineous control over the “wet- 
ness" of spray 

4. 1‘nsltlre material control (shown at back of gun. 
above handle). 

5. New type construct ion of run cover allows Inst.int 
removal for ctiMniiig or for att;:eh!ng a paint hoso 
to the gun. 

6. Latest type handle — “fits the liand." 

7 Two-flngcr trigger. 

In this gun the material Is foreed up to (he nozzle 
under pressure, properly mixed within the nozzle and 
discharged, irerfectly atomized, in a fan -shaped spray 
6 to 12 inches wide. One hardened steel nozzio for 
round spray also furnished with gun. 




Shipping 



Filter Tank ^4= 

Complete with tank, gauge and 60 lb. safety valvo 

Compressed nir filter and expansion tank, equipped with gauge and safety valve. 
Has siaiidard laps in tank and t*aso jeady to insiall. Eliminates ell and moisture. 
Same as illustrated in Electric Portable Sprayer Outfit shown above. 
Shipping weight 8 lbs. 

Kellogg Air-Cooled Compressors 

Same as Illustrated In Electric Portable Sprayer Outfit shown above. 



Size 


Maximum 

Pressure 


Speed 


Motor 

Iteqiiired 


Price 


l®4 ^ 1% 


75 lbs. 


600 


% HP 




1% X 2 


100 lbs. 


600 


% HP 




2x2 


125 lbs. 


600 


1/.‘1 H.P 


10.50 


2% X 2 


175 lbs. 


500 


1/3 H.P 


12.50 



Shipping weight, 1£, iS, and l8 lbs. 



G. E. MOTORS 

These Motors were manufartured tiy 
the General Electric Company and 
originally Intended for usu by a largo 
manufacturing o^mPany. 

Here are the spei ificatlons: 1/30 

h.p. — 4800 It.T^.^F. Universal A.C. and 
D.C. 110 x-olts Instant rtwerse. Size: 
iMiimeter 3*. length overall 4". J»I- 
ametei ul sliaft *m Add 25c (or spe- 
cial packing and 
mailing anywhere in 
U.S.A. Ship. Wght. 

3 lbs. 

WHILE THEY LAST, EJ^CH 



$045 




Original Price $12.00 



Electric Drill % in. 




$ 



14 



9S 



Shipping weight, 7 ?ba. 



WEIGHT 6 rounds, perfect balance. 

CAP.AI ITV inch. 

.MOTOH — We^tlrjghoui^p Universal, spe- 
cially constructed for this drill. 110 
v<iHs. HC. or 60 cycle. AC. 

HOOY — A lumlnum. 

KKEK SPEI-1> 2.000 revolutions per 
minute. Full load speed. 850 Itl’.M. 

GE.Ml KKIJL’CTIO.N— 7H to I. 

HUSHINGS — Special high-grade bronze. 

GEA Its -.Nickel alloy steel and high- 
grade brotize. 



SPECIFICATIONS 



VFNTI1.ATTON’— Fnrced. around field 
tmd atmature. 

SWlTt’H — Normally open, quirk break. 
Designed for ibis drill. Approved by 
Vucii nvriters. 

CHlh'K — % Inch — keyless. 

LJ:NGTH — Over all, 12 inches. All parts 
imert h mg« i,ble. 

Eciiilpiiietit nmidete with chuck. 7-frot 
rubber-coTered «‘rd and steel-armored, 
unbreakable attachment plug. 



Westinghouse Power Generator 

Manufactured by West- Bulll-lncommurn- 

inghouse for U. S. big- tor takes oft* the 
nal Corps. generated I). 

Three leads extcnii 
through the rasing to permit a 4H V. 
tl.ishlight-typo buttery to be switched Inlo 
circuit for starting, and to control the 
A.r outuitt. Hut a led at it: normal speed 
If 4,500 r.p.m., the oiUPut is 200 W.. at 
115 to 125 V. (on oi»en riicuit). 9o0 cycles. 

Tljc rotor turns In ball bearings. Shaft 
length (driving end). 2 Ins ; diameter 
9/J6-in.: the end 1* threaded for a dis- 
tance of ^ In. Base (tlroeiisions rxfhisive 
of the shaft. 4 Vi X 6*4 In. in diameter. 

Quaraliteed new and i-erfcct. 

Here ts what one of our custorr^ers u;rifcs.* 

'‘These generators are being used in » small fishing village, whero tho only 
current is supjdnd from a 2K.\V. -D.C. generator. 

“As It was imi>i.s>lble to use A.C. sets and especially my short wave trans- 
mitter using two '45 tubes, one of the generators Is u.<^c<l t«. aupply my two A.C. 
rereivers and the other to supply power for the transmitter. Ui tli generators are 
run by a ’,4 -horsepnwer motor. These generators l>erfoim l»erfcclly and havo 
been absolutely trouble free. The x'oltage and current legulatiun U remarkably 
stable, taking a considerable overload." — (Name Suppllrd <n request.) 




Shipping weight, 13 Iba. 



G. E. Phonograph 

Variable sPred induction type pelf- 
plartinp, 110 volt, 60 cycle AC (also 
furnished in 50 and 25 cycles at 
Rame price) with 
lever control. Sjjeed 
ran Me from 5 to 200 
UPM. Can he installed 
in Tilace of old-f.nsh- 
ioned. h.and-windinK speed motor. 

Also ideal for display turn table, and 
a hundred other uses. These G.E. 

Electric Motors are brand new, in 
oritrinal factory cartons. 

Complete with speed 
reirulator (not shown 
in above picture). 

When orderinp state if CO, 50, or 
25 cycles. 



Motor 




$395 



Formerly Said for 
$15.00 

Shipping weight, 11 lbs. 



KC-1234 ! 



WELLWORTH TRADING CO. 

560 West Washington St., Chicago, 111. 

I enclose $ for which please send me the 

following; 



Name . . 
Address. 



City. 



ORDER 
FROM THIS PAGE 

Since We Do Not Publish Any Catalog 

Remit by check or money order for full amount of each item — 
ahipped by express collect, if no money for P.P. enclosed. No C.O.D. 
order accepted. Money refundetl if not satisfied. Be sure to state 
shippine point if express or freight office is not in your tow’n. 

WEIXWORTH TRADING CO. 



State. 



\ 560 West Washington St. 



Chicago, 111. 
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INFORMATION BUREAU 

{Continued from page 373) 

to read in the order of 2i5 or 50 W. Of course, 
the watt meter mu^t alsr) be able to hainlte with- 
out excess heatintr about 6 amperes of current. 

Some users of these condensers rate them in 
t»-rms of the current they pass, and the accom- 
pany ini; chart shows the relation between the 
current and the capacity of the ci>ndenser. i 
Therefore, if a condenser is required which w'ill i 
pass, say 5 amperes at 110 V., the capacity can 
)ie determined from this chart and wdl) be found 
to t>e 121 mf. for this particular case. 

The chart in Fi«, Q2J)8C shows Kraphically 
thi* relation between the cai»aciiy, the wattaiTe 
loss correspondintf to 10% power factor, and 
the current in amperes. The several curves in- 
dicate these various values at 100 V., 110 V.. 
150 V., and 220 V. 60 cycles. The curves are 
plottL-tl on a basis of 10% pow'er factor since 
this is the minimum uuaranteed power factor, 
althouvrh. in general, a startin»: condenser will 
have a Power factor in the order of 5%. Obvi- 
ously if a testing circuit is set up and the wat- 
tage of the conilenser is say 25, and the wattage 
for 10% power factor is 50 then the condenser 
has a power factor of of 10% or 5%. In 
other words, it is .simply necessary to determine 
the 10% wattage from the curve, and the actual 
wattage, and then the actual power factor bears 
the same relation ti> 10% as does the actual 
wattage to the w'attage read from the curve. 

This chart also indicates the essential circuit 
diagram for such a test set up. As indicated, 
the required units are a tapped transformer, 
ammeter, wattmeter and voltmeter.” 

"CONVERTING OLD SETS"— A.K. 67, 
67C" 

(200) Mr. Arthur Kenway. Salisbury, Md. 

(Q.) In the article. '’Converting Old Sets,” 
by Gordon E. Lockerd, in the October issue of 
Radio-Craft, mention is made of a Fig. 2. This 
was under the description of converting an 
A.K. 67, 67C receiver to 2 V. operation. 

Also in the same issue, same article, for im- 
proving an Kchophone model C receiver, refer- 
ence was made to a F^g. 3. 

1 looked all through this article but could not 
find the illustration referred to. Thi.s was prob- 
ably an oversight, and I am wondering w’hether 
cor r»“Ct ions have appeared since or if you can 
furnish me with these diagrams inasmuch as I 
am interested in obtaining thLs information. 
While I have no immediate use for it I am 
compiling a complete file on converting set data 
and should like to have the aforementioned illus- 
trations very much. 

(A.) Figure 3 which was omitted in the arti- 
cle ymi refer to was publi.she<l on page 310 of 
the November issue of Radio-Craft. Fig. 2 on 
2 V. operation of the A.K. 67. 67C receiver ia 
given in Fig. Q299. It pertains to the voltage 
divider circuit employed ; volume control circuit 
which regulates Volume by changing the bias on 
the R.F. tubes: ami a methfal for improving the 
”C” biasing arrangement and thereby eliminat- 
ing ili.stortion. 




RADIO-CRAFT INDEX 

Ry Subjects, Issues and Authors, Ihe July 
1929 to June 1932 issues of RADIO-CRAFT 
are indexed and cross-indexed, in a publi- 
cation you may obtain for only 2Sc (stamps 
or cash). Write to us for this valuable 21 
page reference; its use will save you time 
and money! 




I populdlv 






1 ©^ 
! - 1 1 
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KNOV f 
THYSELF. 

Thl.s new monthly 
mnRszhii' U »i<o your 
own doctor. WM.ST 
AILS Ynr? popr« 
l. AR .MEDK^N'E tells 
anti a «l \ i > r > \oii 
thorouKhly. Written 
for yon l».v doctors. 
Nrn-tof hniral yet 
■ulboriliitivi' t'(ir all 
laymen. .Many ana- 
tomical illustrations. 

At all newsstands 



Speciai Orter ! 
Months (or $1 



5anil2Scfor samplscomr 
POPULAR MEDICINE 

9711 Hudson sr.. 

New YorR, N. V. 



Please Sutf That You Saw It in Radio- C iiAFT 





"No Radio 
Can Re lefter 
raen fti Aerfaf" 



(hSik ItMli,] 

ANTENNA SYSTEMS 



imfi ■■ 

AKTHUl H. LTNCH, Irc. 

217 F*Etoi St., N*w T&rh, N. t. 



Gusrsnteod ts improve recsptlos with any 
receiver. In any location. 

I^YNCH ”111 -FT* serials s« neceassry with 
the new High-FTdelity receivers. 

There ire I.YNCH “Hl-n** sntenna kUf 
for every purse on.i purpose. 

They're easy to Install and they work Ukt 
nobody 'a business. 

Prom $3.50 to $7.90, list 



If you are interested in servicing electric 
refrigerators, write Gems hack Publica- 
tions, lnc„ 99 Hudson 5/., Sew York, 
N. y., for circulars on the Official Re- 
frigerator Service Manual, 



ianoir Voii .tr^ nuking 

0 Radolek’s 1935 Radio Profit Guide 
accurately describes every piece of mer- 
chandise required in Radio Service, 

# Radolek’s Engineering Staff examines 
every new item ! These technicians write 
the descriptions published in the Radolek 
Profit Guide. When you choose merchan- 
dise from this big catalog, you are assured 
of reading an accurate description of 
what the item consists and what purpose 
it serves I 

0 Lowest Prices! Our Engineers com- 
pare Radnlek's merchandise with cipmpe- 
tition. Our prices are determined by com- 
parative quality and are equal to or lower 
than prices on any similar quality items 
otTere*! by other distributors of fresh, new 
merchandise. Whenever market prices i re 
rediicett. you will always receive the bene- 
fit of these new lower prices. 

# Radolek protects your interests by re- 
stricting distribution of the Radolek Prof- 
it Guide to active and legitimate Radio 
accounts. Full co-operation Is extended to 
Radio Dealers and Service Associations to 
restrict wholesale prices to the Trade only. 

0 Secure Greater Radio ProfUet Send 
for your copy of the t93S Radio Profit 
Guide! Pee your letterhead or card. 

The Radolek Co. 

G09 West Randolph Street 
ChicagOt Illinois 
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a Midget f- 

but a full'sized Ccascie Chassis 



RHii S-TIJBE COIV^OLE CHASSIIt^ 

Coniplf*.t«* ll-iiii*h llj'naitii<* ^|i«*fikcr 

Alltl»LA>K IHAi. TOXK € OXTItOL 

T>IE GREATEST SET UXn’ IN AMERICA’* Is by all mi-ans a mild (l<‘srrintlon «f 
the value uhidi we are tittering' here. This »rry same n<Tl«'er as re«ent »i*:ht 

months a*to. sold for more than |J».t.OO. yet nmv. because of 
the adtent of even later type tubes, you can pun-hase this 
receiver for only a smull fradion of that price. The tubes 
employed in (his set are still :omparativety nevi : and net 
only that, but all mo<!ern features suih as 2A5 p.irallel out 
l*Ut. tone control, phonograph attarhuicnt provisions, ^^lll 
dynamic speaker, airplane dial, etc., are iiieurpuraietl. 

The select ivify and sensitivity of this 8 -tube receiver, duo 
to its 4 tuned stages, are just as sharp ns tliosi* of an 
1I-iuhe siipcrlieterodyne. The const! udjon of the set is 
l*est described as ■standard. ' for it$ circuit i.s none other 
than the ’Rood old stand-by*’ T,U. F. type nioiiiHed and 
improved to n.se these later type lubes. 

'The supply of these larce console rtiassis I; limited. The 
moral is. ■‘I>on t delay, order t«'Ia> ’ ttverull size of 
chassis. 15 ‘ya" x H” * 8^". ^hipping weight. 40 U-t^ 
l.ist Slf> 5.00 

Ne. 2000N — 8-Tube T. R.F. Receiver. Includmij Dynamic 
Speaker But Less Tubes 

TUBES: 3 58 s, 2 56 s. 2 2A5’s, I 80 S6.30 





Tests all Latest 
Type Tube Circuits 

RerjuliPi* minimum mani;n:l&1 ion. is cxtrcntelv 
llt’Xil.!; and ?<» If: ‘ ,it-c . ! • «n - 

rent cun be mcaMireil ' any lut>e circuit. If 
sbianres, continuities un*i (apwcllies aro also 
Ouickly meHKUretl. 

I*i)ini ;o-t«int tcutit iirn miidc tlirougli an .S 
ounduclor Ciible and plug connectid to the set 
eoket. 

IliiK one .\(* arul one i'C meter. Jlnvced. 
simple, -ipccily ami accnralt in . ne. The l>f' 
t<calcs arc Ifi. 150, HOU ,i i.l '“C volts. 1.' 

150 millianiperes. The AC scales are 10. i:' 

1 .0 -d T*.0 volts. Slilj wt 11 tbs 
No. 720 Readrite 
Point-to.Point Set Analy 2 «r. 

YOUR PRICE 



$1412 



Designed 
for 1 10 volts 
50/50 ey- 
ries A.C. In> 
pul — grid of 
57: Oufpui— 
4000 ohms. 

Class "B * Amplifier Kit • 

Here IS a splendid oppnrf unity to t-nv a real. profc«alonal amplifier at 
substantial «:i»ing' There are only 20 of these kits available at this 
price. First come, first served! No. 40K *20-\VaU Amplifier Kit. 



Tubes used: 
l-57;3-46 s; 

I -82 rectifier. 

20- Watts Of un 
distorted po»er. 

4 * • 



fompleiely revised and enlarged, this new 
1035 etlifn-ri n'lilnins 108 solUl page- of use- 
ful ratlio intormation, diagr.tins. Illu-t nil ions. 
ra<tio kinks and re<il live ruilo merchandise. 
PARTIAL LIST OF CONTENTS: 1 unda- 

mental i'rliu iples of Radio for the Rcglnucr. 
Chapter 2- -Fundamental Circuit* and I'scs 
of New ‘rubes* Revamping Six-Volt Ualteiy 
Sets for ‘rwo Volt Tutiet- I'uldic Adilrc:.. 
Systems — How tu Build Short-Wave Trin:*- 
mitters and Rf- 
ee t vers — l‘p-to- 
Hiite Tube fhait 
and Socket Con- 
nectlons. etc., elc^ 






Radio Trading Co., 97 Hudson St., New York Citg 



Phase Saij That Vor Saw It in Radio-Craft 



www.americanradiohistorv.com 





Official Air 



Conditioning Service Manual 



NOW 

A COPY 



352 Pages 

Over 600 Illustrations 
9" X 12" in Size 

Flexible, Loose Leaf 
Leatherette Cover 

MAIL COUPON TODAY! 

i 1 

GERNSBACK PUBLICATIONS Dept. RC-1234 | 

99 Hudson Street, New York, N. Y. • 

Gentlemen; Enclosed you ■will find my remittance of Five Dollars * 
for which you are to send me One Copy of the OFFICIAL AIR | 
CONDITIONING SERVICE MANUAL, POSTAGE PREPAID. 

Name | 

Address . I 

City SUte I 

(Send remittance in form of check, money order or unused U. S. | 
Postage Stamps. Register letter if it contains stamps or currency.) i 





A GOLDEN OPPORTUNITY FOR ALERT 
MEN IN THE NEXT GREAT INDUSTRY 

T he idea of electricians* radio service men and other mechanically in* 
dined men servicing Air Conditioning and Refrigeration Units is self- 
evident and the thought has occurred to some untold thousands ever since 
air conditioning equipment has heen installed in public auditoriums, theatres, 
studios, department stores, office buildings and manufacturing plants. The 
tremendously broad possibilities In this new industry are hound to give 
employment and success to men far-sighted enough to see its advancement 
and development. We quote an excerpt from Mr. Hugo Gernsback's editorial 
which appeared in a recent issue of Everyday Science and Mechanics; 



“/ advise young and progressive men to go into the air~ 
conditioning business during the next few years; because 
thiSf without a doubt f is the coming industry in this coun~ 
try. Thousands of small firms will spring up, undertaking 
to air-condition private houses, small business offices, /«c- 
tories, etc. We are not going to tear down every building 
in the United States immediately. It will be a gradual 
growth; yet small installation firms tvill air-condition 
small houses^ and even single offices in small buildings,** 



This is only partial proof of Ihe certain success of this new field. Further 
assurance is that engineering schools have already added many important 
courses on air conditioning to their regular curriculum. Architects and 
building contractors are giving considerable thought to installation of this 
equipment in structures which are now being planned and built. The 
beginning of this business will probably be similar to the auto and radio 
industry* but in a few short years it will surpass these two great fields. 

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is edited by 
L. K. Wright, an expert and a leading authority on air conditioning and 
refrigeration. He is a member of the American Society of Refrigerating 
Engineers. American Society of Mechanical Engineers. National Association 
of Practical Refrigerating Engineers; also author of the OFFICIAL RE- 
FRIGERATION SERVICE MANUAL and other volumes. 

In this Air Conditioning Service Manual nearly every page is illustrated; 
every modem installation and individual part carefully explained: diagrams 
furnished of all known equipment; special care given to the servicing and 
installation end. The tools needed are illustrated and explained; there are 
plenty of charts and page after page of ser>'tce data. 

Remember the:e^ is a big opportunity in this new field and plenty of 
money to be made in the servicing end. There are thousands of firms selling 
installations and parts every day and this equipment must he cared for 
frequently. Eventually air conditioning systems will he as common as 
radios and refrigerators in homes, offices and industrial plants. Why not 
Start now— 'ncrease your earnings with a full- or spare-time service business. 

Here are some of the chapter heads of the AIR CONDITIONING SERVICE 
MANUAL; 

CONTENTS IN BRIEF 

History of Air Conditioning; Fundamental Laws; Methods of Refrigera- 
tion; Ejector System of Refrigeration; Compression System of Refrigeration; 
Refrigerants; Lubricating Oils: Liquid Throttle Devices; Servicing Ex- 
pansion and Float Valves; Servicing Refrigerating Systems: Control De- 
vices; Thermodynamics of Air Conditioning; Weather in the United States; 
The Field of Air Conditioning; Insulating Materials; Heat Transmission 
Through Walls; Complete Air Conditioning Systems; Estimating Require, 
ments for the Home, Small Store. Restaurant; I.ayout of Duct Systems; 
Starting Up a System; Operating and Servicing Air Conditioning Systems: 
Air Filtration. Ventilating and Noise Eliminating Devices: Portable Electric 
Humidifiers and Room Coolers: Automatic Humidifiers: Air Conditioning 
Units for Radiator Systems and Warm Air Systems; Central Conditioning 
Units, etc* 

GERNSBACK PUBLICATIONS, INC. 

99 Hudson Street New York, N. Y. 
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thousands 7hri/i to GUARANTEEDj 

WoMdVide High fidelity 

Performance V, 

tvtfhfhiS^ 



EFOKE you buy a 



1 j wrl\c for the miw FKbE 1D35 / B) % 

Midwest “Kifleeiilli Anui vnsary^’ i ^ 

catalog; and see for yourself the I 
iimny rcasotis why 1 10,(KI0 SiitisiitMl I BvtK IE 
custoniers liouKht their radios direct \ ^ ^ — 

from the Midwest Laboratories an<I \TRIAiL / 

Saved from ‘o ^ 2 - '^Vliy pay more 
than the dircct-to-yoii laboratory price? ^ 

You, loo, can make a positive saving of from 30% to 50% 
by buying this more economical way. Learn wliy Mul- 
W(‘St outperforms sets c<isiing up to S20t).(t0 and more. 

Is’ever before so much radio for so little money! Midsvest 
gives you triple protection with: One-year guarantee, 

Foreign i-cception guarantee, inoney-l>ack guarantee. ADVANCED 1935 FEATURES... 

,..and I(i tubes make this Super High Iddelity 
Itadio today's most powerful long distam’O 
receiver, its many exclusive leatures include: 
Micro-^lVnuator . . . Ficlel-A-Stat , .^.Separate 
Audio Generator . . . Ceramic Coil Fonn^ etc. 
features of new-type midwest dial 

This <li;il lakes Ihc ||uPSswork out of tuning. Now 
Mitlwesi guururilces lhal iticxperirnCcil )n;rs»»ns cun 
sofiirr gooit furci^n r.-e^plioit. Srtnl for iniii- 

ialiiic nf aCInat rolutlng whirti dearly shims 

Uii ailv.ititayif of ih. se ?pnH;u imial frsliir* 

1. Dial calibrated in Kilocycles, Megacycles and 
Meters; 

2 , Call letters of American Broadcast Stations 
^ t printed on dial and illuminated; 

3. Slow-Fast.Smooth-ActionTiming ; 
Group Locator; 

5. Siniplified Timing Guide Lights; 
m Automatic Select-O-Band Imli- 

^.W cator; 

r 7. Illuminated Pointer Indicator; 

Y 8. Silent Shadow Tiinii^ — ^Im- 

R A ^ ^ -\ provement on Meter Tuning; 

** \ 9. Centralized Tuning. 



AS LOW AS 



IS not u better riMliu 
thiiU the Mid«i ;U ; 

Lveryoiio suyti they M 

□ever b) nnl mucU n 

wonderlul tune- Wo 

buve gotten miiny * . flp 

forclKri «tJit ions very 1^ 

eli-ofly - t>ur M idw ost - 

i i worth more than . t 

vre »iiid for it. L: ^ 

Mn*. M. C. Moody. l79 MarahuU 6U 



rxpvrifiu ftl heloic! i <ui will ricur one mme tn-uivc n\t i- 
lofir'i dial camu'l he liroughl in with tu tiinary radius. \ow. 
iieat every iiistrmneiil . every vmre, every shade and iii- 
thi-linu ul .-piffh. 'lake advantage of ihe amazing 30-day 
KKEE Irial oflei. Send coupiui lotlay fur I KLE catalog. 

ALL FIVE WAVE BANDS 
Only Midwest covers a tuning range of 1) to 2100 meters 
(33 Megacycles to 125 KC.)— eimlding you to easily 
and successfully tunc iu foreign stations up to 12,000 
miles away with crystal-cle;ir, loml-spcakcr reception, g 
AH 5 Wave B.'-inds enable you to enjoy to- 1 
OLES day's finest High Fidelity American ])rograius. 1 

In aiUlitioii, voii ^et Caiuidiun, police, anialcur, com- ] 
vest 30- mcrcial, tiirplane and ship broadcitsts and derive new de- 
f; li'ht and new excitement from unequalled world-wide 

I.J caul 1, 7ojj, leasts . . . Eiujlaml, France, Germany, Spain, Italy, 
II res :i Uus J;. a ustralia. etc. Send today for ' 

line of (blAi DIRICT WITH IABORaTOkIES 

, artistic Increasing costs arc sure to result m 

jonsolcs hi higher railio prices A m# 

in heforc the big advance.. .NOW... W ■! 

^ ^ while you can take advantage oi M ML w 

S. \\ ntc Midwest's sensational values. ..no IIP Tft 

FREE mitldlcmcirs profits to p:»y. You ^ 

trkil.ixrl can order your II igli Fidelity radio 

lOUay . Midwest catalog mm fj^f 

Artn rsirtrta wt li as mucli ccrt uiiity of sat isf :ic- a ■ m W i r\ 

Ong-rsngB Jjg,| yg^ to select it in J id 

p nrirprl our great radio laboraiorics. You " 

e priceu b , popidar way-- 

«^li*7CA fC5^ vou get 30 days Flinb: Irial. ..as little as S5.00 down 
/ / DU puts a Midwc;«t radio in your home. SaPsf^tion guar- 

LEl^J antecd or money b u k. Write for new FUEL catalog. 



Cf>t% Byrd at Pole Direct 

Hammond, La.— The 
ercatcMt dUtuDce 1 
huvo reccivinl hu far 
fi Y Ls bynl at the Polo 
_ F direct, not a rduV 

through I.SX. EAO 
~ tiiiil VKU.ML como 

rU-orly iw locals. DJIt 
^Hr GSC. OSB. come in 

extremely wrll. 
IU T, Pureley. 



AMAIIMC lO-DAV FREE TRIAE 
OFFf R AWD WtW I9>S CSTALOO 



rvilDWCST RADIO CORP. 



User-Agents 
Make Easy 
Extra Money 

Oieck Hero 
for p 

Details I 



Dept. 793- 
Cincinnati, Ohio. 

Without oblicatioo on my Part semi 
me your m-w FREE catalog. 

I’llEL Miniuturo Dial, and com- 
plete details of Vour lilxTal 30-day 
Ji UEE irial offer. This is NOT au order. 



Address. 



Town 



fivm lABORATORIES 



SAVE upto 50X BUYINti DIRECT 



New 

Deluxe AuditoriumTi§pe 



MIDWEST RADIO 



DEPT. Ea-CINCINNATI. OHIO. U, S. A 



Cable Address Miraco. 



Established J920 



www.americanradiohistorv.com 




